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^UJti fim l t wUtfUjJI ' 

J$2(l J*aJI 


. | | a r ^ f ti , 


ALfeUjlt^UI 

<JUI 

j^iiiJJtj,^ a^1 j'j a>0 ^ f(x) = a % f:R - >R** SJtjii 

. jjiii u^i j f ': R** - >R £*■ f~' ** ***** ^ 1J ^ 

. -Ulilb isuil >j* 



^hHjU»Ai) AJUJt (l-l) 

y jj*Ji ^jlc.j* x iya- X = Log a y >^W # = a* V-* 1 ^ 

^ *■ a ^uLuuiU 

Log a y <=> y = fl x ^ 0* 

^ ■ *..~Lj jLiLjJ AJ'Q 1 ^ 

a o-Vl 'LJi *ij* o 1 (f& xo-'j^a 0 -L- 5 U y -J-^' o' ($> 

jllij v-V' Ajj i>*Il jrVsjVt 0^*4 J" 4 Oa^* ctA>^ O 4 y JJt! ' 


y 

X 

= 2 X y 

y = 2 x X 

= Log 2 x 
y = Log 2 x 

2 

4 4 

2 

1 

2 2 

1 

0 

1 1 

0 

„ 1 

1 1 

-1 

2 2 

1 1 


-2 

4 4 

-2 
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4»«yflJl| 4—21 4 £rm£ 1I ^ilSij JLiU 


Exponentail Form 

^.Vl Aju^al\ 


Logarithmic Form 

8=2 3 


Log 2 8 = 3 

- = 3* 2 

9 

<=> 

Lo 9j i=-2 

1=b° 

<^> 

Log b 1 = 0 

a=b c 

<=> 

Log b a=c 


. u^li^l djj*alb uhU U* )iS —£! /I JUU 

(1) 5 3 =125 (2) 0.001=10- 3 (3) 2=32 ~ 


125 = 5 
0.001 = 10 3 


b v =x <=> Log b x=y * ^ 

Log s 125 = 3 


& »S 3 


Log 1Q 0.001 = - 3 

fJl £3 1 

W-—-ia^*— 


. —21 oj^alb % —SI 2JU 

(1) Log 7 49 (2) Log^ = 12 (3) Lqg 10 10000 »4 

Jail 


; Q\ fjkfk / 


b y =x <=> Log b x=y 
(1)Log 7 49 = 2 0 49 =7*'" (2)Log *64 = 12 0> 64 = (a/ 2) 12 
(3)Log 10 10000 = 4 <» 10000 - 10“ 


. 4—^pbfrUI 4 JIjJ| jfl)$S (1-3) 

• 4 .Aj*‘njl&jUl 4 Jti]| #Uji 

. ulLutll JJxil <j*j1 (2) . ‘r J *> 4 if*** JJ& <JH (1) 

: uli (JjISj ^ L*j (3) 

x=y <=> Log D x=Log b y ,Vx,yeR ++ 

lMj* uj4? ^hV) jc-IjSJI JjSiwi x ,y eR t+ b^ 1,b)0 ^ (4) 

(a)Log b (xy)=Log b x+log b y 

{b)Log b (y )=Log b x-Log h y 

{c)Log b x"=nLog b x, Vn e R 

(d) Log b b=1 

(e) Log b 1=0 


SCO mlazemna 


LuJt Ll^¥Lo £0 xs/VLolH 
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*Log b (xy) * Log b x.Log b y 
x/ , ^ Log b x 


*Log b ( x / ) * 

/y Log b y 

*Log b x n * (Log b x) n 


,y^0 


yLj^A_xijJ[j i M i fSTfl f -a 

: 4ks/ii’ 

CjUiijl&^Sl Jp!^ djUalUU 


QUaii&U ©ife grfMjfri i^Um (j4JI (1-1) *># (3) 


Log 2 (17/5) - Log 2 (34/45) + 2Log z (2/3) = 1 S / 3J^ 

(UAtowt^ U# |l |l ^21 tijfall Uf A&Ui mdhm ) 

2 ^ijUuj £k>« jA JjJaJI O^U^l UJUa ; Jail 

jSjJ! AJuLuJi cjU%jlPjHl JpIjA .-. 


Log 2 (17/5) - Log 2 (34/45) + Log 2 (2/3) 2 


; j^Vl uSjlaJt 


j^u^l uijkli <> jAVl 4aJl (J 2 JA 4^^ 4 * Ja J O-Vi 


, . , ,17 4. .34, 

L.S=log 2 (-x-):(- 45 ) 


•Log, 


= Log,2 = 1 = R.S <-ijM 


5 9 34 


fetfl d&MI J* /4JLU 

(1) LogjX = 4 (2) Log x 64 = 6 (3) Log s 1/125 = X (4) Log x 343 = 3 
(1)Log 3 X = 4 4 X = 3 4 ■* X = 3 2 .3 2 = 9.9 = 81 : >* 

{81} = d*»&* ■•■ 


(2) Log x 64 = 6 ■> 64 = x 6 ■*• 2 6 = x 6 

4j]jV! 414 JP 64 44ndf JbJ j! 

/.X s +2 ^ o«^' c$ +2 ^ 

{ 2 } = 2"* 

uaj4 Lajy (jV ? ia^S (" 2 } = MLal 


64 

32 

16 

8 

4 

2 

1 


2 

2 

2 

2 

2 

2 


b>0 { -2 } = cM dHi ^Wj 


<g>0 © mlazemna b^JI Ijuo^&o xj/VLoH q±j>dJ 








Imm)( 


(3) L°g s ~~ = X O —i- = 5 X ■#> —— = 5 X 
125 125 6.25 

1 1 

=5* 4 =5 x ^ 5-3=5* 

6,6,5 S~ 

^ X=-3 f -3 }s JaJi 

(4) Log x 343 = 3 

m 3 

X =343 

% *K 

^ «Y' iJ 

K = 7 j4aJi i&L 

( 2 ~) = (2.5) jk (1) .*^,i 4 % /1 /5 JU* 

(l) |0X)1| /wj 

(2) 0 “^>^ - 4a. / «r 

8 ' 

: Jftlf 

X “ 43*Jf (1) 

J__ _ 1 

2® ~ 32 

(1= chI <#V 1 a*JI) 

X = (v) 

x = 4 >J^ (g) 


1 1 - 1 
LogiX= 2— -4 x — (—)2 -» X = —~ -4 X = 

a 2 4 


Log x 0.01 = 1 

■4 0.01 = x 1 4 x = 0.01 

log 2 ~ =X 

-J% 1 _ «x «x 

8 “ ^ * 2 3 “ 2 


4 2~ 3 = 2 X 4 x — -3 


34 3 

7 

49 1 

7 

7 

7 

1 
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^) cHD^** Jj^ 1 

: ^bte#^IX4^^f1) 

(a)Log 10 0.00001 = X (b)Log x 16 = - 4 (c)Log 1Q x = 5 


Jfttl 


(a) 


0.00001 


= 10 x ^ 


(b)16 = X” 4 


100000 

4 ^ J3k. ^4 


10 x •* 10^ -10 x ■* x = -S 


4 _ ^ ^ v4 -. ^>~4 


2 4 = —j ■* 2 4 .X 4 =1 * X " = ^7 * X = 2 

x 4 * 

4 4 

,-n-l 


4 X 4 =(2 -1 ) 4 ■* X = + 2' 1 4 X = +~ "4 X = - 

(c) X = 10 s -4 X = 100000 


U# ijSJ iijAai ***Sf (2) 


(a)Log 10 10000 = 4 (b)7 3 = 343 (c)Log 5 l = -2 (d)(0.01) 2 = 0.0001 


sjflslf 


(a)10000 = 10 4 (b)Log ? 343 = 3 


(0-^=5- 
v l 2S 


(d)Log 001 0.0001 - 2 


a>0 < y=a < x=a tel. UdU 


^ M (3) 

/JaJf 


(a) Log, Cm. + y) ^ Log a x + Log a y 
Log a (a+a) ^ Log a a + Log a a 
Log a 2a ^ Log a a + Log a a 
Log a 2 + Log a a =£ Log a a + SLog a a 

0.3010 + 1 5*1+1 
1.3010 5* 2 


(b) 


Log a (x-y)5* L ° 9aX 


/„ a % * L °9 a a 
(a-a) 7= ^ga 


Log a y 


Log a 0 5* 


O mlazemna Ljy^Jl Igxx^ol byo^VLo gd jO/VLolH 










aUaI 

(c) Log a xy # Log a x x Log a y 


1 


a-U-A-axiJ 'I j/i<|»g|j§ 


Lcig a a.a 3* Lcsg a a x Log a a 

Log a a 2 # Log a a x Log a a 
2Log a a ^ Log a a x Log a a 

2x1 ^ lx 1 
2*1 

W) Log a x 2 * (Log a x) 2 ,.,. 

2Log a a * (Log a a) 2 , :: 4 ■ l| 5:;i 

2x1 * (I) 2 :: " h;: :! ^i : > :: ' (ll 

2 * 1 .& ^ | ll 

40 •: £ ' ; ' - 8^ , ; /III' 

(a) Lc >8io .^;+4Logi|j||||l|||r:::j||:|||||| 

40 ”” ::: " :! ' i:;;; -S ;; ’ 

^ L°g 10 y+Log 10 5 4 +Log 10 r 
* Log 10 ^,5 4 .6 2 

^ Log 10 —| 5 - 36 ^ Log 10 1000QQ ■» Log 10 10 5 ■» 

9 

4 5.1=5 


(b) 2Log 10 8 + Log 10 125 -3Log 10 20 
= Log 10 8 2 + Log 10 125 -Log 10 20 3 
= Log 10 64 + Log 10 125 -Log 10 (20.20.20) 


= l 09io 


64.125 

2 ~ 0 .~ 20.20 


4 


L °9l0 


8000 

8000 


= Log 10 1 = o (a°=1) 



I# 4tsAi <&& (4) 


5Log 10 10 
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^&wkult V 

x - 2 


(c)Log a (x 2 -4)- 2Log a (x - 2)+Log a 


x +2 


Log a (x 2 -4)-Log a (x-2)~+Log a 


x +2 


(x 2 - 4)(x - 2) 

LoQq « 

(x-2) 2 (x+2) 


^ i-og a 




* Log a 1 


= Log a 1 = 0 


(«* = 1 ) 4_U-aLsJI 


aui 



Log 10 3=0.4771 ,Log 10 2=0.3010 : qI fit U* J§ ^ *& (5) 

|a)Log 10 0.002 (b)Log 10 2000 (c)Log 10 12 

:Jafl 

(a) Log 10 0.002 = Log 10 ^ 

-#Log 1 o 2 - Log 10 1000 0.3010-3 = -3.3010 

ai%J (“3) <> 63% UL^ <-*£ 3.3010^' 

. ju*JI js lit u£j .ml! f lij! (jjj Sjjliii u^» •«** cS^ 1 • v+3^'j 4%“% 

(-JUdU O' JJ+rf ^3 ^JHS d-*» jA 3010 1.3010 ^ 2 

ualUiU .6990 J^yJ 2 ^aw^UJad) ^auu ^jkll Jjuj (0.3010) 4^^' ^ ^ 

3 mi! j* 2.6990 <> j; 4 V! i.s*J! ? uL& «-jaja 1W (|j^' d*+j 6 ' => -2.6990 

-2.6990 + 3-3 = 3.3010 : '^A A^nU! ^ 3 £>jj 3 ‘■ 4 **" 


(b) Log 10 2000 ^ Log 1D (2x1000) ^ Log 10 2 + Log 10 1000 

*■> Log 10 2 + Log 10 10 3 Log 10 2 + 3Log 10 1Q ■# Log 10 2 + (3x1) 

-» 0.3010 + 3 4 3.3010 


(c)Log 10 12 


Log 10 12 = Log 10 3 2 2 = Log 10 3 + Log 10 2 + Log 10 2 

= 0.4771 + 0.3010 + 0.3010 = 1.0791 


J§\ &b-b / Jail 
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jttM jAjS / ULAN AUfit a 


Log 10 12 =Log 10 3.4 = Log 10 3 + Log 10 4 

= Log 10 3 + Log 10 2 2 
= Log 10 3 + 2Log 10 2 
= 0.4771 + 2(0.3010) 

= 0.4771 + 0.6020 = 1.0791 




: Uff rnt^m l Jar (6) 
fa) Log 3 (2x -1) + Log 3 (x + 4) = Log 3 5 


Log 3 (2x-1)(x+4)=Log 3 5 

(2x - 1)(x + 4) = 5 
2x(x + 4) - 1(x + 4) = 5 

2x 2 + 8x - x - 4 = 5 
2x 2 +7x - 4- 5 = 0 

2x z + 7x - 9 - 0 
(2f * -f 1) = 0 

9x-2x=7x 

U1 J» 





either (x-1)=0 4 x=1 or (2x+9)=0 ^ 2x = -9 ■* x= — 

. JaJl uijsu ^2* (x+4) J (2x-1 ) jl Ju (>Ja x X-y J-»$J 6* JJfctV 

Log 3 f2x-1) + Log 3 (x+4) = Log 3 5 4 JjUaII t-joSJ 

Log 3 (2.1-1) + Log 3 (1 +4) = Log 3 5 


Log 3 1 + Log 3 5 = Log 3 5 fLog 3 1o1=3° 1 
0 + Log 3 5 = Log 3 5 Log 3 1=0 J 

Log 3 5 = Log 3 5 


Log 3 2x 


9' 


1 + Log 3 


f 9 / 

+ 4 

2 


Log 3 5 


1 


Log 3 (-9-1) + Log 3 (-4— + 4 ) = Log 3 5 
Log 3 ( - 10) + Log 3 (-|) = Log 3 5 


. cM X=1 


f 1 } = /. i^Ji £V. Jail V x— — • 

2 
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>all <>» j*Sf mh*$U a Mil Jftfl y«e &**& tf>f : W^ ** 
1 

.-. 2x -1 > 0 4 2x > 1 •# x > — 

x + 4 > 0 ■> x > -4 

.set of solution = { x:x>-4} n{x:x>~}={x:x>|} 

www \\\\\\\!^^\^\^44444^ ^ 

2 X ^~- 

{ x:x>| } 6^ x=1 a* { 1 } = cM g* .-. { x:x>| } iM ^ ■' 



(b) Log 2 ( 3x+ 5 ) - Log 2 (x -5) = 3 

. 3x + 5 _ 

Log 2 -— =3 

z x - 5 


4JU 4-^ 6^* 


fe— = 2 3 ^ = 8 4 8x - 40 = 3x + 5 

x-5 x-5 

4 8x - 3x = 40 + 5 -4 5x = 45 4 

X = 9 


5x _ 45 

T " T 

{9} Ja^£* •■• 


(c) Log a | +Log a ^-Log a ^|| + Log a 12 = X 


Loga( i.±.«, + l«.X 

aal 5 66 1 121 

, 12 121 v 
Lofla ~ x —— = X 
aa 11 132 

Log a 1 = X 

1 =a 

1 =a° =a x 

.. X = 0 


12 11x11 

L ° Sa TT * 11x12 


{ 0 } = cM .*. 


= X 




(d) Log 10 (3x-7) + Log 10 (3x + 1) = 1 + Log 10 2 

datlji 10 jaU» jj.iaJf <J&! cJ®^ 4 

10 •MaJI J* c> 


Log 10 Z = 1 4 Z = 10 1 -4 Z = 10 

/. Log 10 (3x-7) + Log 10 (3x + 1) = Log 10 10 + Log 10 2 
Log 10 (3x-7)(3x + 1) = Log 10 10x2 

(3x - 7)(3x+1) = 10 x 2 
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3x(3x +1) - 7 (3x +1) - 20 
9x 2 + 3x - 21x - 7 - 20 = 0 

(9x 2 -18x - 27 = 0) x - 
x 2 - 2x - 3 = 0 


(x - 3)(x +1) = 0 

either(x - 3) = 0 4 X = 3 or x + 1 = 0 4 X= -1 
Log 10 (3.3 - 7) + Log 10 (3.3 + 1) = 1 + Log 10 2 (x=3)U^VI 

Log 10 2 + Log 10 10 = 1 + Log 10 2 

Log 10 2 + 1=1 + Log 10 2 4 Log 10 2 + 1 Log 10 2+1 X=3 

Log 10 (3(-1)-7) + Log 10 (3(-1) + 1) = 1 + Log 10 2 (x = -1) 

Log 10 ( -10) + Log 10 f - 2) * 1 + Log 10 2 ; ^ < x = “ 1 ) 


, sjifrl dUaUaj US U|jSiii (j-4 jaLUt C^i —1 OXl ^ c>“^ 

“: /!#-3 

®|\ { 3 } = /. 


■ : j : J l Decimal Logarithms ( 1 - 4 ) 

AJu*iwi ^ (io) o*L 4 fl *jU£ ^jc- ^ jia 4 j (Common Logarithm)^*-**' 

. Log 7 Log 10 7 

. Log 10” =n ^ ojuJ 10 Aajs^ \ ^jaB uUUjU&jB! Qhsu^j^ O' ^ 6+J 



<- 

4 

3 

r 2 

nr“ 

0 

-1 

-2 

r -3 

-4 

.> 

c 

0 

1“ 

Cfc 

0 

• 8 a 

4 

3 

2 

1 

0 

-1 


-3 

-4 

$ ® « 


10 4 = 10,000 
10 3 =1,0GG 
10 2 =100 - 
10^10 - 
10°=1 


10‘ 1= 
10 2 = 
10' 3 = 
10 -"= 


1 

n 

i 

100 

1 

1000 


10000 


+ LoglO,000=4 
* Logl ,000=3 
> Logl00=2 
->■ Logl 0=1 
-► Log1=0 

-> Log0J=-1 
-► Log0.01=-2 
-► Log0.001=-3 
-► LogD.0001=-4 


mlazemna UJl bu)/-VLo &o xs/VLolM 



































I (1-5) 


^yfcuJI bii n a U uU^UjJI S 1 

Natural Logarithm_ 

je, 4 jjlLL- ^Vij (10) u-^-VI ^ ^ (1-4) ^ </* 

4 ^ ,m e"" ifu-u-i ^sh ciULjtftjiii 

e= 2.718281828459045 

UUA (£2U£U) sJVajI 

lim{1 + — ) n 

f) 

lim(2 + 4) + ... + -1) ■*' 

n -»* 2 nl 

AillLj Log s x u : > r > S jj Aj*jj 1 sM ^LaijjLc-jIIL e=2.71828 L ryj^Wj 

V#lSWt 

"Log" CP u jr^ "In" 

y = Inx c» x = e^~| J«r\*t e (j-LwiVL b o^VI ^ (1 -1) L 4iJ*^ (>* 


Iflg* — yy e R ^ |JClj£ ^JJLwlall JfrljS 


( 1 ) 


Ine* = x Ine 
=x(1) 

mtezemna.com 


Safi) 


L.S : al*>Jl 

i (ln e e = 1) 

CH^VI t-ijIaJI R.S 


Log b x= 


Inx 


Inb 

b>0,b*1 

*Log h x 

y=Log b x 

Inx = lnb ¥ 


Logx 
Log h x= —— 

3b Lodb 

qmLmiVI (JjJjj ®J6<l2 


( 2 ) 


] 




>-yV i ajois 

x=b y .(1) : 6' lPjX 

(1) ^ £fcUJ) ^jJal ^ »v^ i 


Inx = y Inb (CjUwjIc jlil j&tjS <> (2) S-sc-iS) 

y= = OVSfl 


®oo mlazemna 


LuJt lijO/YvO ££ Q±JJi£>I 



































/ *0**1 \ X 

1 1 

- + - 

Log 3 15 Log s 15 
1 1 _ 1 + 1 
Log 3 15 + Log 5 15 In15/ln3 In15/ln5 

1 1 1 1 _ In3 + In5 

Log 3 15 + Log s 15“|n15 + ln15 | n l5 Ini5 

in3 in5 

_ In3+(n5 _ In3.5 __ Ini5 
“ ln15 ~ Ini 5 In 15 " 


(a)lne (b)lnl 

(a) Ine = 1 

(b) Ini = 0 


(ln„e -» e=e’) 

( ln e 1 -» 1=e" ) 

: ^ U aa / JLW 

: Jail 


(a) 10 2< =200 

(b) e 3t_1 = 2 

<Lj2l Ja / JUa 

(a)10 2x =200 



0*a>]| : jail 


Log 10 10 2x = Log 10 200 
2xLog 10 10 = Log 10 2x 100 

2X = Log 10 2 + Log 10 10 2 2X = Log 10 2 + 2Log 10 10 

2x=0.3010+2 x imlazemna.com^W! 

2X-2.3010 * X = X = 1.15 


. , i A /7i I t , 

!■(*.nil's- 

^SW/JU* 

uj«a ; Jail 


(b) e 3t_1 = 2 aAjUi ^ : Jftfl 

Ine 31 " 1 = In2 
(3t-~1)lne = In2 

3t -1 = In2 
3t = 1 + In2 

t = Hi!!? 4 t — 0.56 Ajm l Wl I 'I* 

3 

•VA* 0 *t*<VlY/*YVVY 0 Ti'U /JjU** 
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ukuU uLtfbjJI 1 f *m)I 4dI£iM 

suaii *ian ^Ua^i 

^jj&luii AaiLS ^jdjJUu* £jV! , CiLslitfrjUS <j£muj 4 , j> ,ii ) i J a S lj 4j^w*ii CdLaiijlfi'jl] Ulwiij-1 4*4 

. ^LULftl! 44 pV! cjUujlejJj *» Jt^dV (calculator) 

: tJA&ll ^jifjil ilM / kjt 
(Log) ^ULji£-^ill AiU (I) 
. £2U1S Jfjii Log C 13 ^ L5^ c^ 3 **^ JAil uu£j * 

: mH 4*lf/I JU$ 

(1) Log7 (2) Log13 (3) LogO.08 (4) Logl.5 

/ J»0 

0.84509804 = Log ^ 7 4^ (1) 
Log 7 = 0.84509804 

10113941352 = gSLiit Log 13 (2) 

-1.096910013 = ^UJi Log 0.08 ^ (3) 

0.176091259 = £2U!i Log Ja***2 1,5 v 3 * 3 (4) 

((Ln)) ^A&ilal\ CjUjjjIC'jIII 4ibb ^ (<-j) 
^uUli Ln hauAA 44*jt tJdSi * 


: 4^*1 * '-V' «iU4| "Vte‘v f /2 JU» 

(1) Ln 7 (2) Ln 13 (3) Ln 0.08 (4) Ln 105 

/Jail 

1.945910149 = Ln 7 v 3 * 3 (1) 
2.564949357 = gaua Ln 13^(2) 
- 2.525728644 = Ln M-y 0.08 ^ (3) 
0.405465108 = ^UJt Ln 1.5 ^ (4) 


© U mlazemna U4M 1 ju)/-VLo &o jO/^LoJI 







J&M jAj! / dUct 


u 


fftk IM Jai&l AmM d$| / US 

4jj2u*J| CjUjjjIj&jUI 4JU. ^1 (I) 
((■•* JjJ ‘ Sjie 4jjJ UJ%J 2ndF (jk> LiLisu Aid! ^dajtPjJ udls * 

. -^*11 Log 4 ^ J»aA 4 ^ 


1 y?»A ll l«. A'*^ 4^yi ‘--J'H afarfl aa lil , aUJI iiiMMk /3 JU# 
(1) 0.84509804 (2)1,113943352 (3) -1.096910013 (4)9.176091259 

/Jail 

7 Log 2ndF ia*-4d0,84509804 (i) 

13 = 12.9999999 Log ^ 2ndF 1.113943352 (2) 

2ndF ^ 0.096910013 jfM 0 ^#.0f6310013 *2*5 □ et%iaLJaj (3) 




4 ^ 

Log £ 2n|F JmS 0.176||p59 * 2 iS ( 4 ) 





(3) t 4 (1) cP/Oa® Oj^ / 4&aU« 


(|Ln)) cjUiji&jlis 4Ju ^ (t-j) 

ujlkdl a&J! Ln -LLdsu ^3 2ndF Jasuiaa ^ ^Jhauiif .usJf ; * 

; cpA - ! UmnmjU^I ypiJf afas&l ai*?. afas&l aa /4 JU# 

(1) 1945910149 (2) 2.564949357 (3) - 2.525728644 (4) 0.405465108 

/Jail 

7 jfM Ln fS 2ndF 1945910149 ^ (i) 
13 = 12.9999999 Ln 2ndF J»* 2 u ^ 2.564949357 <*tf£3 (2) 

2ndF ^ - 2.525728644 0 ^ 2.525728644 ^ 0 iaL 2 u ( 3 ) 

0.08 jfM Ln 

1.5 jfM Ln 2ndF 0.05465108 (4) 
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I ,< A <llt l / l L&SStJt 

/Jwa«SS5»K» » •"w*"®'® 


U&all uU^b^i 1 6 

Log 4 3 4**iaa/1JUtf 
o-UVI <j^ »•*£ ^S^-W / Jail 

Log 4 3 = Log3 / Log4 = 0.4771 1 0.6021 = 0.7924 

Log? + Ln5 ***& *& 12 J4*« 

/ Jail 

Log 7 = 0.8451 
Ln 5 = 1.6094 

Log? + Ln5 = 0.8451 + 1.6094 
= 2.4545 


Log 5 16 - Log 5 2 ***£ aa /3 JU* 

/ Jail 

Log 5 16 - Log s 2 = Log s 16 / 2 

= Log 5 8 o«L«VI 
= Log8 / LogS = 0.9031 / 0.6999 
~ 1.2903 

jUl fUttO* x = (1.06) 1S 4®ai aa 14 JUa 

/Jail 

jjjlall fW^jl x = (1 .OS) 15 
L^hJl dill f LtxLu.L Log x = 15 Log 1.05 

Log x = 15x0.0212 
Log x = 0.3180 
.-. x = 2.0797 

S>A£uX>j c>j j*L2* 4 ^ 8 . 0 4WIJ-U J§W s > 1995 ^Ji /5 
Utkfl *u ojIj c uJ>j ^ ^ 6.8 jb^j (UU» J* <*>» *** j 2001 f U # <*>l W 

/ Jail 


__ E 30 8 0 _ 3Q 8 0 
E 3Q 6 ' 8 30 6 * 8 

R = 3o 80 ” 6 - 8 = 3Q 1 ' 2 


LogR = 1.2Log30 
R = 59.2 (R W ^ ^J- 5 ^ 


<g>0 © mlazemna b^JI £0 jO/VLolM q±j>dJ 












jttM j4f / Hum dUfit 


1 1 

13 14 15,16 : 4 mM fatei*it Aft /6 Jtt* 

/ Jail 

#^Kx 2 )(x 3 )....(x n ) = 

M-#3)(14)(15)(16) 

Log M = 1 / 4 [Log 13 + Log14 + Log15 + Log16] 

Log M = 1 / 4 [1.1139 + 1.1462 + 1.1761 + 1.2041] 

* 1 / 4 x 4.6403 
= 1.1601 
M = 14.458 


3.2 x 10 " : ^ [H + ] ggl ^B fat >aJI A aajf 17 JLi# 

/Jail 

PH = - Log [H + ] 

= - Log 3.2 x 1Q“ S 
= - [Log3.2 + Log 10' 9 ] 

= - [Log3.2 - 9 LoglO] 

= - [Log3.2 - 9] 

= - Log3. 2 + 9 
= - 0.5052 + 9 
= 8.494 


^Jaa as»£t %2 iAjsii v- daiky jtiiii (2) ta&it < j /8 J^# 

( 10 ) AM 4 inlS Jafafotfewf W 

/ Jail 

R = m e nr ja Sj^umaH 4jS^aIi Sailmi ujLwa 
CitjluJt ss n « sJuiiJi = f t ^LaII = rn 


-x10 


R = 2.000.000 x e 100 
6AM Ln R = 2.000.000 x e 1/5 

Ln R = Ln 2.000.000 + 1/5 
= 14.7087 
R = 2442805 
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| ( 1 - 2 ) 1 



(a) Log 10 8 


(a) 0.903090 


<c) 5.298317 


Fx-991 ES > Casio y* Jjs)I £ ~AaJ*+M XuiM 

(b) Log,15 (c)ln200 JS i**i i» (1) 

Log ^ v* : J»« 

gsuii ^ L# ia»^i jj*]i <-*st £ Log c^ 1 * * 

= ^ 8 ^ Log (a) 

= aS Log(3) ^ 0 ^ Log(15) (b) 

(b) 2.464974 

. log ^ ^ 

= £200 ^ln(c) 


(a) Log, 52-Log27 (b) Log33+Log 8 33+ln33 0* JS *** “< 2 > 

(a) 4.259076 = r Log(27) <4 B (“ Log(2) <“ B <“ Lo 9( 52 ) ( a ) : — 


o-jiil tjp^l log j3e ’ 

(b) 6.696486 = ^ ln(33) ^ 0 Log(8) ^ 0 ^ Log(33) ^ 0 £ Log(33) (b) 

_ 



)>r 

(b) (1.02) 10 




(a) #5.26) 2 

(a) 16.209317 

(b) 1.21899 

J-sij shift J*-a (a): Jail 


(b) e 3 * +1 “17 (c) (5)(2 1 )-4 1 ” 

4juii t^uu j* (4) 


(a) 3 X -26 

(a) In3" =ln26 


: jaJI 

xln3 = In26 

^ In26 

“> x= - 
In3 

j 14 Jf iaJ) * »i 


2.965647 


{2.965647} = cM c>4»J ^ 
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jliw j-ayl / jU«Yl aUel 
(b) e 3x+1 =17 ■» Ine 3x * 1 =ln17 


H 

3x+1=ln17 


(C)(5)(2 X )=4 


(5)(2 X )= 


»2x 


y^^tl 


* 3x = In17 -1 -» X 

(5)(2 x )= 2 2(1_x> (5)(2 x )=2 2 " 2x 

* (5)(2 X )(2 2x )—(4) 


{0.611071} £■* 

Ini 7 — 1 

-r- = 0.611071 


2 3x =* * 2 3x =0.8 H 

5 

xln2 3 = In0.8 


In2 3x =ln0.8 


3xln2 = in0.8 
Xln8 = In0.8 


X = 


In0.8 


In8 

x=0.107309 


4 

IQ. 107309} = J*A ^ 


10,11,12,13,14,15 



(d /- x - 

Log a abc £6g b abc Log c abc 

1 1 1 [, Inabc) 

Logabc Log a be Logabc | L °9 a at5C= "j^-j 
Loga Logb Logc 

_ Log a + Log b + Log c _ Log a +Lo g b +Log c 

Logabc Logabc Logabc Logabc 
- Logabc 
Logabc 


O^jL.S 


40 


(b) Log-—+2{2Log5+Log6) = 5 
40 

Log — +4Log5+2Log6 
9 

=Log^+Log5 4 +Log6 2 

9 


uijlail 


40 y 

=Log —r X 625 x /6 =Log40 x 2500 

A 

=Log100000=Log10 S =5= 


OOO mtazemna LuJl lijO/’iLo JO JO/U&H 



























































L 0 g b a= — lM a = Log c b , b = Log a c # Ul (7) 


ab 


Loga 


= ab Log^xLog a c” Logb Lo 9 b 

Lpgc ' Loga 


Log - a= bol^ 1 a>1 ' 


2.5xio- 7 ^ ] * 1H + I^u^la#l^ (®) 

(Ph) <y ieM» m 

PH =-Log[H + ] 

=-Log2.5 x 10 7 
= -[ Log2.5 + (- 7Log10) ] 

= -[Log2.5-7] 

= 7 -Log2.5 = 6.602060 


d^(6) 2.5% I>JS4»R = me" r »““• 0* u < 9 > 

. 4fefc J^3SM«eiU A* 


R = me 1 


n.r 


R = 1 , 000,000 x e 


_25_> 

1000 


R - 1,000,000 X e 


150 

1000 


6jM» 


OijMlin^L R = 1 , 000,000 x e 


20 


LnR = Ini,000,000 + 

= 13.965511 

= 1161834.243 
= 1161834 dinnar 


20 
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v*...',.: /incites r. 




jUlil ifjrnMj , («|U| (&*4 **a*yl) 10 .#»* rtiliUS «MU j|jUd fejatf U $10) 

^ -^velocity )(speed) (50 sec) djall JUU-I ■ UU/,tS 3.5 l«)U 

&»UU1 

S = - Q.0098n + VLnk 
S = -0.0098 X 50 + 3.5Ln10 

S = 7,569048 km/sec SjaJj S>«(.Aiiul 


| 3 

2) Log— 

4) Loga 2 - Logb 


1) Log 




J 


3) Log(ab) 2 


: JaK 


2Loga - Logb = Loga 2 - Logb = Log— 

b 

W-i 


"V" 


J 


4 


2 JUmJUmS 


Mim jpuu m d (ii) 


2Loga - Logb jm 


i>-» 0^ (4)*(2) cyjt^t 


4.9 ^uji jjm ^ a^ji£uo> 1997 ^ ( 12 ) 

UH c L*ui>>j ^4® 7.0 jUUUjj 4 tall JL ^>-1 *4^ ^ 1999 ^Lt ^ (£j>l 

• u^i c&»u $y auww aiikii 

E 30 70 _ 30 70 


R = 


E 30 


4.9 


30 


4.9 


/Jail 


R = so 70 ” 4 - 9 = 30 2 - 1 
LogR = 2.1 Log 30 

R = 104 (RLi42 V-L41 f !4iiu i L) 


(1)Loga/Logb 


? Loga/b jM**U 4*1*21 >*l (13) 

l(2)Loga4log^ (3)Log(a-b) (4) t#i» d 

Loga/b=Loga-Logb -^SjaII ua ; jajf 

(jail j4 (2) J*4«5ll 
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ynnml l i ii^>n 


ciJq plil I igoi lj jo cum Ipl I ^ = Ll q UI £ ^ 1 
i M^itin j inn lj jo j^IjmJI ig<jnj ailii = Isaillll fjoll 

isiitlnll f jluj * ljJSH £joH 

•WW0VY1 -Y<\*WOTin\ 


VV*1WTM 


90 0 mlazemna LuJt I ^o^)l lijo/’iLo 4 /HaH c±j>£>I 



















moo mlazemna LuJl liJO/’iLo ££ jO/'VLolH Q±J>£>I 









Sequances aUiliiil 


Juli us aJIaS b M U iill 12 - 1 ] 

UiLJl JbPVI R J' { 1>,3,......,10 >0- f Of 

ji ( **iau) ^ o'i> *»* V 6* 4 j • (f(n)=5+2n) 4 **£, 1 , $* 

f: {1,2,3, .10 } -> R 

f(n) X!|1 ,2,3 .10} **> ** J' Z * ^ *** *^| 

■iije-Vt u*a z + o'j (5+2n) n vw* ^ ^ ^ <* R ^ 

; „LUS Uku . ( { 0 } / M { 0 } ^ W» *»* ^ 

f(n) = 5 + 2n 

f(1) = 5 + 2 x 1 = 7 
f(2) = 5 + 2 x 2 = 9 
f(3) = 5 + 2 x 3 = 11 

f(10) - 5 + 2 x 10 - 25 . ^^ Sj^ ^ *JUI ^ jc O' O^J 

{(1,7) , (2,9) , (3,11) . ,(10,25)} , k3t . ttu . Va 

Jc- \JijA UiA. $3S o*-i ^ (1 , 2,3 ,.10} J* ^ ^ oVj 

iiu ^Lu> j' Z + ^ ‘■AJJ** o' J 1 ^' {7 ,9,11 .* 25 i ej> ^' 

. liSAj 9 = (2) Sjj-j 7 = (1) Sj>-» O'(1) 

, [ 4jul2Ull J'JC-VIJ [ A*jUl4 ] y*«l 3 A^Ul 

mlazemna.comnfJI 


( 2,1 ) 


j' (Infinite Sequences) ^ ^ **) z+ ^ ^ 

Sj^l J* jl (1) JAiU ^ Z + (#’ 

R Jjllftit (Aj^iL» 2 ajUwa ^yA^U 3JbJl <^) {1,2,3.n} 


f = {(1,3), (2,7), (5,4) t (6,10) , (7,9)} ^ 
^juUiaj 1 j"> * O' ts' (1 , 2,3,4,5,6 } lW^J {1 , 2 , 5 , 6 , 7} 

. 1 fUW ^ Z+ t> 


^V(J^aJL) b>-a^i f(1) = 


V AjuUjaJ! ujil f(n) = —,n G Z + /2Jbrf 

1-1* (f(2) = i * f(3) = i.: •> i - 41 

1 2 ^ 

<i-H.> 


90 0 mlazemna 


LuJt 1 buv’iLo £4) iO/VLoH Q±J>£>I 


























? ^UjLSU J1*S Ja f(n) = n , n e R 0^ /3JU» 
**>•*■* ji z* o*Ai R j 4 ljV ^*jUeu / jaji 

{1 , 2,3.n} 


Z + 6jjj*j AajUIaJ) <Jla»« JJ&j |iJ )j) / j4o 


General Term For Sequences ^|| [ 2 - 2 ] 

. 41 011 n l| JS L^l<i 4^1* Sj&li (^JjjJi JaJIJ jl ^»Ui| JdJl 

= 2n , n eZ + : > r M Ua* 2,4,6,8...... : ***jjJl JtJeVi 5ti*a 

cr^ u n F(n) = 2n ujM u n ^UJI AaJJ >,> 
. u, = f{1) =4;M =2 , Uj — F(2) = 2x2 = 4 

Ui u 2 .u n .. u„ fUH ^j*3l u n > jll 

AjjjiJi jIjpVI 4*jLtL» u n = 2n - 1 (where as) n s z + fUlt iaa* 

U n = 2n ( r <Wl J4- u n = 2n - 1 W& 

.:•". i: *‘1. ^iSi[iflH!HHiw ;j 


^ i 4JU* 



■« u. m y 3 i Jaji 

<3,3,3 > AajUIaII .*. 


_ 


WTa 


tiiUafriW 


. [ 4 jjli]( ] ij awj 4 ^jLyal i> lAJjii j^ill 4 juG 1 »]| ,1 

: i jntjLUJ l jli didJj 4 jljUU1] ij±AA <iy<aLk Jfcj Jj±aj| ^_u5j3 _£ 

^ < f„ > = < 3,2,7,9,4 > . < H„ > = < 3,7,2,9,4 > 


f 2 =2 

Uly 

While 

H 2 =7 

f. B 7 

O'O** v* 

while 

H 3 =2 


iijju 


^- L i > 3 ^txJl $ jc-ls '--I*_,U1 3 |) (j^Sj Y >is ,3 

< 2,3,5,7,11,13,17,19,....> 4juliU]i 


*dA !jJl>. js jLfjt i«Us Jj>n» jL>ol j^SUj V 4u*. id^li fUJI \aj*J ^ujS 


§oo mlazemna 


LuJl Ll^ iO/VLoH q*j>£>I 




















































yijAiai^*.1*11iiau uUiyI Tf juA*l3\U&u> 

f ~(2-l)~3^^ ~l 

• 4*ktar lMl§ <UJUJI iibUaJI ^1 (1) 

|^U<o| , Ajutjl* Z + 4^4 " * /( 

g*a t^Jaau (Ikk) . AauUl* Z + UU- *J' J 4^ /tat 

1 , 2 g (n) 0^ (^) • {3,4,5,6, 7 ,8} 4 ^*-* ^ /g 

Z + tfSU-* 0J% O' 4^ ^ (Ua^) « hu\jaA ^k Z 4^4^ 4^ /A 

(£*a) . 4^ 3*42* ^ {1 , 2,3,4,5,6,7} 44** ^ IA 

5 £ domain 0* (^4 . **{1,2,3,4,6,7,8,9} 4*4^ ^ l§ 

(^ua) . 1 ^jUu < Vn / n + 1 > 4 ^' 4/ 5 ?'i' ■ iaJI 0 
5 


u, —— {1 , 2 ,3,4,....} c34^' u2£ / Jail 

n +1 

a/4 _ 2 

U4= 4 + 1 " 5 

(ikl). z* J* < 2,4,6,-...,96 > J4* /g 

z + 43 s u4jz + (> ^h> 4^ja 4*4-* 0 ^ 4^* 4*4^1 

(Uai). ( n =1) Uife £tiJ^ diVi o'-^' 0^ u n+1 nu„.4(u„) J /ia 

4a!kUL )jL*l 


u n+1 * n u n 


(n=1) 


U 1+1 = 1 XU 

u 2 = u 1 


u n+1 > U n 


r 


J V 


U 


U 


n+1 


n+ 1> u n ’ 

“«n > 0 

(n + if ~n 2 > 0 

n 2 +2n+1-n 2 > 0 
(n + I) 2 - n 2 >0 
2n+1 > 0 SjOfr 


0U9UI* ^ij JjVI 0'^' ov 

JA (Usa). u n+1 (u n 0 j% <n 2 > 4/ h$ 

u n — u n+1 > 0 ^ 

2 (n + I) 2 >0 


n 


n 


(n 2 + 2n + 1) > 0 


n 2 - n 2 - 2n 
-2n - 1>0 


1>0 

Ail a lih S jUft 
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1 J* 21 **■**• J ***H M&* i*S«il abubill it* SIS wuSI (2) 

(a) u„=n’- 2n • W 


U, 


- 42 


1 - 2 x 1=1-2M , u,= 2 2 - 2 x 2 = 4 


4 = 0 


u 3 - 3 - 2 x 3 = 3 
U K = 5 2 - 2 x 5 = 15 


u 4 = 4 2 - 2 x 4 = 8 


<U n > - <-1 , 0,3,8 ,15,24 , 


U 6 = 6 2 - 2 x 6 = 36 - 12 = 24 


> 


(b) u n = 2 

< u n >= <2,2,2,2,2,2, 


> 


(C) U„ 


u,= 


n 

® = 6 , u a = | = 3 ,u s = | = 2 , u 

<u„>=<6,3,2, | , | ,1 .> 

2 5 


6 _ 3 
4 ”2 


4“ T ” « !^ = -I , U e = - 


6 

5 


= 1 


fd) u n = 


1 +u n 

U-i = 1 


= 1 


■ U 4 


u n = 


1 + u 


Ob ^JU2 


; n+l 


u„ 


u. 


u, 


! n+1 


1 + u„ 


n + 1-1 = n 


/ Jftlf 


/ jail 


.. u 2 = 


u 4 = 


u s = 


= 2 


1 + u t 1 + 1 2 

4 4 4 


U 3 = 


1 + u, 1+2 3 


1 + U, 


1 + 


, 3 12 

__ _ » 4 x _ = _ 

4 7 7 7 


1 + u 4 1 + 12 19 


3 3 

4 = 4 ^ 4x7 = 28 

19 ' 19 

7 7 


47 

19 


4 x 19 __ 76 
47" ” 47 


< u >=<1 2 4 12 28 76 

n <1,2 ’ 3 ’ y ’ 19 ’ 47 ’ 


1 * ± = 1 * 

3 3 


3x1+4 


3 + 4 


/ --y' 


+ 1-. = _ 7x1+12 __ 7 + 12 _ 19 


1 + ^ = 1 
7 7 


j 
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-i-»U Utuibpt T ® 

(e) u„- 1 - i 

u, = 1 - | = =1 - u 2 = 1 - f= 0 , 

2 11 




u 3 =1 


1 = 1 
3 3 


II -1 _ ?s1 - Isi i_iuaj = Ouu — 

u 4 “ 1 4 2 2 

U - | _ ? s= ^ 

5 5 

u 6 =i-f=i"-H 

„ 1 1 3 2 

< u n >=< ’1 1 0 ’ 3 ’ 2 1 5 ’ 3 ." 


(f)u n =<-D 2 

Ui =(_ 1) 1 = -1 , u 2 =(- 1) 2 =1 5 > M » iW *>) 

U 3 = (-1 ) 3 = =1 ^ Sj^Vl o-W* (W» d—*') 

u 4 = (-1) 4 = 1 


u 5 = (-1) S = -1 

, U 6 = (-1) 6 = 1 

1 p 1 , -1 , 1 , -1 * 1 . ■ 

.> 


(a) u n = 2"" 1 

nlaze nna c )n ,, 2 

U 1 = 2 V1 = 2° = 1 , u 2 = 2 2 1 = 2 1 = 2 , U 3 =2 =2=4 

U 4 = 2 4-1 = 2 3 = 8 , U 5 = 2 5 " 1 = 2 4 = 16 , U 6 = 2 61 = 2 5 = 32 
<u n > =<1,2,4,8,16,32. >4^4*^ 

(h) 1. Odd W n 

2. even n 

4 £, j*±a > JU-Ul JlJ&lj JLxaI! JiJfr' 

Domain ={l ,2 ,3,4 , 5,6 ,7,8 , ....| 

odd — even 

u, = 1 , u 3 = 1 , u s = 1 , u 7 = 1 W» 

u 2 = 2 , u 4 = 2 , u 6 = 2 , u 8 = 2 

<u n >=<1 ,2,1 ,2,1 ,2.> 


* * 
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jliM J*j\ / I 


n 

rt 


■ u n+ i > u n 01 ^1 u n = n 2 + 2n *** (u n ) I <j> (3) 

n+1 ~i n j* 1 LHU*j ^j^i *j*j . n -j n a* •>• u n = n 2 + 2n 
n , u n = n 2 + 2n 

n + 1 , u n+1 = (n +1) 2 + 2(n + 1) 




; r>’ 


u n + i> u n mean u n+1 -u n >0 

(n + I) 2 + 2(n + 1) - (n 2 + 2n)> 0 
(n + I) 2 + 2n + 2 - n 2 - 2n >0 
J** + 2n + 1 + juf + 2 - - 2i1 > 0 

2n + 3 > 0 

\ * /.ill ^ 

>« n 

; :• :*:: • : |:L ” 1: sisRi . i l 


r 6*j* h 


Z4 !t\ 
! ill 





*1 je>4J 4WU*U ^ **»Ui mSI (4) 


+ iTlfSE 1 + * flrt" 

f : Z -> R , U n = 4 


n 


n 


odd 

even 


n=2,4,6,8, 


n= 1,3,5,7,9 tfAjili 


U " - n * 2 1 U, =1+2 = 3, u 3 = 3 + 2 = 5 ,u 5 = 5+ 2 = 7, u, = 7 + 2= 9‘4‘j»lt 


U„ = - 


4 4 4 2 4 1 - 

U ’ = 2 =2 . “. = 4 =1- u . = 6 = 3' U » = 8“2 W 


<u n >= j<3,2 p 5,1,7,|,9,1. >j 


\ya> jnOiitJ I u7^~i« j* 4^mwJI ulbl 

•VA-o.r^ir/-v^-ivorni 

€>00 mlazemna LuJl UjO/^Lo gp jO/VLoJI Q±J>£>I 









































# >^Ua <UL (|lll iai) 0-* +* S 2 ^ 4^ CJl 5% (/* / yiydAril) fr ri UtfJ l 

.d=U n +i - u n d A*jiauJt <j*Luil U fMM t£u \ti JJC- (|jUu 

J^aaJ JjVt AaU jJ-wtfl *aU«l ikfl d IfwU-lj a JjV! U J» AojUaJt 0^ O^J 

. toj dJCUi iaJl tj* ^ JaJl 5iUabj ^JlSlI -iaJl ^ 

( 2,5,8,11,...)^* d=3 V*Uj a=2 JjVt Uj* ^aft 4*1**^' 

( a , a+d , a+2d , a+3d ,...) ^ d 4-Uj a JjVi <^i 

®<£/ n > = < 1,4,7,10,13,16,19,22) 

1 , 4,7,10,13,16,19,22 &»******* 

1 ,4,7,10,13,16,19,22 

V/ Kf v!/ 1 V/ 1 

3 3 3 3 

( |$] 2 jji'-i 10 7 U t [3] — uj^" 1 ^ f*£=* 7 50*% 4 a»L*]i(jy u 

4 S = j j^rT 1 ^ ^ aJbJij 16 [3] = 13 a»uJ'j 10 bt 

d = 3 Q3^£* d J-/LJUJ„ [3] 

d 2 [T3] J id = 3 j^. (JU 

4 , 10,16,22 /Jji* 

6 = jj j '* i_ ^tuA lp' ? i„ 

28,34,40 (f* 1 “ $ J**^*' : 

(J ^*i - * * J b 


4,10,16,22 yJ-^=' /J& 

mlazemna.com|BnW d = E= > m . 

22 + 6 = 28,28 + 6 =34,34 + 6 =40 ajj*Jl 

4,10,16,22,28,34,36 ^^caijal 


3 f _io , -23 , -36 /JC4 


d = -13 = 


-36-13 = |-49l , -49 - 13 = 1-62] , -62 -13 = 1-751 

3 , -10 , -23 , -36 , -49 , -62 , -75 

u % u 2 u A v A u h v B v 7 u t 

\ , 4 ,' 7,10,1^3,16,19,22 ® u'^^» / AAj t 

\> \J* V/ 

3 3 3 3 

^uiil x (i- ) + a 

4aJU 


C/„ = a +( n -1) d 

j^vijLjdi 




© U mlazemna UjlJI bu)/-VLo jO/^LoJI cl ?>£>-1 





















/ team 4y^j 

.I —3 — t^uL«tj( 7 ~ U> j^-^wLmsbJ) c^judiXt l -~^-~' / (I) j CU 

+(- 3 ) +(- 3 ) 

^ AA 

< 7,4,1 , -2, -5, -8. > 

7,4,1 , —2, —5, —8 ,..... !^yfey-w l^ js )I v vo CL 'm / JjsJt 

^ j ® j 14 , ..... JywJI / {2) Jlii^ 

d — | 5 1 ,3 — |~4 1 : f’LxJl / JL%)I 

U n = a + (n-1) d 

U w = 4 + (10-1) x5 ■* t/ 10 =4 + 9x5 =49 

tanrnnn n ■*■ -*>«*« ■vnBfltti ua ** uhtmm h ambm nm ■■ ■■« hs« bs hh wm m mm ion ■» nan 

4 K ro jj t 36 s £A**J1 wuh^sl / ( 3) J& 

d = I 5 [ , a = I 4 ] : f>UJt JjbJI (jjjli / JjsI! 

U n -a + (n-1) d 

36 = a + (7 - 1)x 4 -» 36 = a + 6x4 

miazemna.com^^wi 

36 = a + 24 4 a = 36-24 = 12 

12,16,20, 24 .. ^*js» : (.jit 


^3 7 t-ti# t —3 “ jjL*Jt 9 = CJUJHaja* *»- ■ *i"w - / (4) Jt»U 


U n = a + (n-1)d 


/J«M 


v 7 ■ El] yUJiUd^j 1/3 = |f| aiaiuj*, d = [?] = j-usi 

U„= a + (n-1)d + U 3 = a + (3-1)d 

9 = a + 2d -(1) 

I7„=a + (n-1)d ^ C/ 7 =a + (7-1)d 

-3 = a + 6d-(2) 


(§) rniazemna LuJI I^cl^I Ilo/^Lo go jO/-VjCl)I c±ja£>I 



























9 = >a + 2d 

±3 = +\ + 6d 


*. 




CD 

( 2 ) 




12= -4d 

12 


d = 


-4 


s — 3 


(a) Sw*-* 


9 = a + (2 x -3) 

-\ + X = a -6 - 9 

0 = a -15 * -a = -15 ^ a = 15 
U 4 = a + (4-1)d * U 4 = 15 + (3x —3) * l/ 4 -15 -9 = 6 
jtfJi l/ 5 = a + (5-1)d I7 S = 15 + (4x-3) ^ tJ s = i5 - 12 - 3 
^LJtj^Jf 17 6 = a + (6-1)d 4 U G = 15 + (5x-3) ^ U 6 =15 -15-0 

(U m ) = ( 15,12,9,6, 3,0 ) 


12 = l4**Uj -4 = U <Jt 200 4*-3j3<£i« Oasli-^ii /(5)JU* 


JJ = a + (n — 1)d / JjsJI 


U 

U n = a + (n-1)d 

C/ s = a + 4d 
U 200 = a + 4d 


200 


a • ^ 5 = 

17, = a + (5 — 1 )d 
—4 = a + 4 x 12 
U 200 = -52 + (199X12) 


4 u&<j»»-3 d — 12 


ij- 




■«► a = -4 —48 = -52 
► U 2m = 2336 


(U„) = ( -7,-4, -1. ,113) ^jL-s« 1I C^uCai yjt»- aJLc -to-ji / (6) Jil« 


l/„= a + (n-1)d| ,^1 


v„ = sm 


7 d = [3 


-U'Sfi 


C7 n = a + (n-1)d -» 113 = -7 + (n-1)x3 

113 = ~7 + 3n - 3 4 113 = -10 +3n 

3n = 113 + 10 4 3n = 123 


123 


fl S 41 iiAfc 


© U mlazemna UJl lju)/-VLo gd jO/VLolH 
















Ji%l / dtJUvi 


r* 


ix-uLa^t Js*L*J^t ”~*1 


c-a = b-c ■*► c + c- a = b.-^i wW*, 4 uIm» b s c s a 4*i**iaJI Alarfl *yB |«if 

0 4 . |j 

2c ™* 3 b . . C *” — ~ b,a ^^-ta U a J l l ^jLa^ell C 

(8-8+2)8= Iaaj a >* .32>c^l«>^ j^sbiwS 43l§ 38,1 6 tJJUs*»,afIS! /^L&£ 

d=? ‘ u 8 38 ‘ n=8 < a=10UwjjJ2^aJ> 

u 8 = a + 7d 
38 = 10 + 7d 
7d = 38 -10 

7d = 28 ■* d = — = 4 
7 


yi&t u*» 


d = second 

— First Term 

d = third ~^G 

— Second Term 

d = 4th —» 0 

— Third Term 

d = 5th -*0 

— 4th Term 


and so on 


t 


i 




10 [ 14 , 18 


ft 


, & , 26 f , 

t ft f 




1 

isVio 




=*- 
34 ] 38 




14 


Sum Of Arithmetic Sequences wi * ' mdSAl i §aa§ [3-3-1] 

2 + 5 = 7 


a t I Ur. 

, 2 ,3,4,5 , .6 
t__t 
3 + 4 = 7 


^juii <bui2i4.11 ia^iV 


1 + 6 = 7 


a + u n = 7 


7=^Vt J^IU + ^Ufi 

S n = 7 + 7 + 7 = 3x7 *^n *>**- n 

L-^(a + u n ) = 1 + 6 = 7 

tyMIt a*te _ n _ 6 _ . 


2 


2 2 


cfj^t kX^'l 21^ jy f-t&sij* 


(Ja US uuSu d%al o^iLSIf JUj 

vu n = a + (n - 1)d 


•'• S n = —(a +uj 


.'. S. 


n 


[2a + (n - 1)d] 


qm LuYlj JjYf Jb^ff 21 YjJU 


© O mlazemna b^)| bu)/-VLo gd jO/VLoM 




























,,, A ...,iM, r.£~ + 

<\ '*J 4mUA{ g^iffe 

SljuLHU frA S_2 j12 > 2L-<*S Cju*»j3a j f < i*Ji^! <>« iA®- 2 L2 j& 4-t^ utAual fit -1 

. Ijt.^ vi a*j02tf ^Uft t^Lal Liu! luUo SajIZL* ^5jSU &»uUft uU4Jl Catf < 

uUS3l £w_*aj £<_*& jfaJcU <^lc. (tuul j» uu& jiJkA4 1, 2LuU^* 2^jHL» jjt J£ ljj^> fit ”2 

"1 j ,^ vt . 41 . 1 ^I twkjf 4^144^ 4Ajdi# 

3^-aII jt g>_4»tl( >A i^u-UI ijjU>* 'A-aufXU oi-% a5%U> UW 1 " t>“* -*' t ^* U " 


5 = Jjijit UJo-j 2 = jj^l UJ> ^1S JwUaJi CXauQI (> aj-to- ' 111*1^* 

S„= @ < U 4 = ® a = HI Ji^iosJi15 n = 0 ^usri /jJ^bJEI 

5„=^|a + t/„]^S„=|[2 + 5 ] ^s„=2x[7] * s„=14 


(t/ n ) = ( 1,2,3,...., 100 ) ^jt-sJifouuai 


S 100 = @ ‘ t/„ = EMI -aMHa-V a = 0 JjHij»)tj n = hooj ^UV. / J*1J 


50 


S n = - [ a + U n ] * S n = ^ [ 1 + 100 1 "» S„ = 50x | 101 1 * 5„= 5050 

2 4, 


l4&j*^Mi>.la> 12 Uaj>»-iJuy 22= j^!J^UUu^j4= 

J-Jsll = j^>^\ 0*11 + d$2l 4*^ 4*M! 

S tt = n [a + l7 n ]^5 n =>-[4 + 22] * 5„=6x [26] * S„= 156 
2 X 


(l/ n ) = ( -4,1,6, ...» ) 2LuiWt a^jC2il <>» £*•*«* *** 

' d = [sj^uVM a = P4l n = W\ /Jail 


S« = 


S n = " | 2a + (n-1)d ] * S s = M 2(~4) + (8~1)x5] 
2 X 


S s =4[ -8 + (7x5)] ■* Sg = 4 | -8 + 35 ] 

S s = 4 [ 27 | * S s = 108 


© U mlazemna UJl bu)/-VLo &o jO/VLoH 






















aUaI f f 4 

1 |2-2) ^jU3J^L»> J 

: < 4SMAM0 jaii a«a?f gyjf JgJ (1) 

, <2n+i> ^U&ll <uwU*il ;%| 

u n =2n + 1 4 U n = 2x1+1 =2 + 1 = 3 / J&J! 

u 2 = 2x2 + 1 = 4+1 = 5 


d = u. 


y = 5 _ 3 =2 


U 10 =a + (10-1)d = 3 + 9X2 = 3 + 18 = 21 


(£) :. Jjiki jr SjMJl 


» X=.............. 4jLfli 4jjLuta.-.4*dU>44 <8,X,2,-1,.......> 

U 4 — U 3 = U 3 - U 2 ;; ! ^«Lu4^| / ,JaJ S 

-1-2 = 2-X 

X = 2 + 1+2 /s? 5 ||r| 

I 4aj12U «~3,x,11> :UJQ 

;ii-x=x+3 

8 




-M 


x=-=4 
2 

■ u„ =. lP <3,7 / ll / ......„. / n,63> ^wtufcaJi 4 *j‘^aI! ^ i\mIj 

7-3=63-n 4 4=63-n 4 n=63-4 /jaJi 

n=59 (?r) 

: &A*£ ypAl! iyLiaJf ^W^y*aj ,v> «JSJ J>0 ajAiilf mmSI (2) 
a=“5 , d=3 . %| 

u 2 = - 5 + 3 = -2 , u 3 = -2 + 3=1 , y 4 = 1 + 3=4 , u 5 = 4 + 3 -7 

<-5,-2,l,4,7,.........> 


u. 


u 4 = 


a=-20, d=-4 

‘ 20 +(- 4) * - 24 , u 3 ~ - 24 + {- 4) = - 28 

-28 + (-4) = -32 , u s = - 32 + (-4) = - 36 

<-20,-24,-28,-32,-36,.> 


:Luti 


mlazemna UJl bu)/-VLo &o jO/VLoH 

































^LukuJt uLaU uiloiabjJf T f 

a=-3 / u n+1 * u n + 4 


UaUiaiiliM 

:tyy 

(D5U auA / Jail 


1 

401 4^1 

U n+1 -u n =4 
u 1+1 - U, + 4 
u 2 = u, + 4 

JU, = - 3 
u 2 s .3 + 4 =1 

u 3 =u 2 +4=1+4 = 5 
u 4 = 5 + 4 = 9 
u 5 = 9 + 4=13 

^^altaiA ^yia, Cj^ JJjHI = 

d = u n+1 - u n 

XaA ^jaJk*u <ULaa1| ^ S11ti»iA.1I 4JjIaaJ! (ja 
d n +1 ” 

y ““0 4" 4 4l.itjUAll iui»it»l&4 

u n+1 -u n =4 
d = u n+1 - u n + d=4 

<-3,1,5,9,13,....> 

. a^iUJf V« 4 USj o>lc* 2 Ajoat 


u n = (5n -9) : Nb 

u 1 — 5 x 1 - 9 = 5 — 9 = - 4 , u 2 s 5 x 2 - 9 = 1 , u 3 =5x3-9 = 6 , 
u 4 = 5x4-9=11 , u 5 = 5 x 5 - 9 = 16 

<-4,1,6,11,16,..> 


: <-15,-12,-9,......> *udUaJf ^ &UJI Ml m (3) 


d=u 2 - u, * d=-12-(-15) =-12+15 


a=-15 s d=3 


=15-12 

=3 


u 17 = a+16d 


= -15 + 16 x 3 
=-15+48 
=48-15 •» Ul? - 


33 



®oo mlazemna LuJl hjO/YvO iO/VLoil 



















jliw aUsl U 

: <-20,-17,-14,.. 


^ j'-*, t 

,55> iiiLiaJI «uuU*M *§ja iM m, (4) 

d=-17-(-20)=-17+20 j-L«¥l /Jail 

d=20-17=g] u n — 55 4 a=-2G c> 


u n = a + (n - 1)d J^aj 

55=-20+(n-1)x3 

55+20=3n-3 

78 

3n=75+3 4 3n=78 ^ n =^=26 

3 ■ 

(?--M 


• 6^ Uj f X M ^ <X 2 + 1 , 2X 2 + 1 , 2X 2 + X +3 » ..... > 151 

-V- v -— x '~~-—-—-- J 

m ii 2 ns 


n 2 - n 1 = n 3 - n 2 / Jalf 

2 x 2 +1 - ( X 2 + 1) = 2x z + x + 3 - (2x 2 +1 ) 

2 x 2 y(-x 2 /( = >X*+x+3 

x 2 = x + 2 # x z -x-2 =0 

(x-2)(x+l)=0 

(x-2)=0 OR (x+l)=0 

x=2 OR x=-l 


x={~ i > 2 } 

fjCj»k&njj» LU j^tizuk <x 2 +1 ,2 x 2 +1 s 2x z +x+3, 

x=2 

<5,9,13,.> 

a=5 , d=4 

u 7 = 5 + 6 x 4 

=5+24 = 29 


JaJl 4 c-jas^ 

..) -S-jJLaVt ZauluHf ’<2_ %» 0j»jau 

2 buU£Xl 

X=-l 

<l+l,2+l,2-l+3,.> 

<2,3,4,.> 

a=2 , d=l 
u 7 = a + 6d 


2 + 6 


x 


» 8 


© U mlazemna UJl 1 ju)/-VLo gd jO/'VLolH 

















yjjnViH.ti Jt*\a feltiJ uL*U>ll 10 tJ 4 ****^I 

: fau$2l oft* Ufi 2c30^ 4MLkft bUjl 4m UUaI lil (6) 

6 = sJjJaJ! JjJaJl /Jill 
2 = 4-uJiil JJiajl 
jjja, 8 .*. 8 = ^4^' 

a=2 , u 8 = 30 

.*. u 8 = a + 7d 

30=2+7d 

30-2=7d 

28=7d 

28 ^ 

— =d 
7 

a-2 4=d -* d=4 

.. u n =(2,[6,10,14,18,22,26],30) 

(?-"*■ 4 

_13= ^ j^Ull Uftft§ 8= g**lftJI lAAft ^411 mUaJI 4yU*ll Aft (7) 

u s = a + 4d = 8. IW 

u„= a ;l7d = ;31.jg 

0-13d=39 

d=*i=-3 

-13 

a+4(-3)=8 (1) d=-3 Cfi iAj * 5 

a-12=8 ■» a=8+12=2 0 
|d = -3 , a =201 
<20,17,14,11,8,.> 

« 87 lm$U* g$£m <-9,-5,-l,.> 4mU*ll ^ (8) 

<‘333= «mUill oAA j Aft Aft£ J* 

d =-5-(-9)=-5+9=9-5=4 , a=-9 IjW 

u„=a + (n-1) x 4 

87=-9+4n*4 -> 87+9+4=4n^ 100=4n 
(78) 4^3 n=—=25 {u 25 ) a— 

333=-9+4n-4 333+9+4=4n 346=4n 

n =^=86^Z + 

4 2 

(333) a> ki>>j V ■** 

800 mlazemna LuJl hjO/’iLo go jO/\LoJ[ ^>£>1 



















jl*** jijl / ili-tfl aw n i 

10 jjUu —J'aJI) ,jrfUUIUyj* wpe^sUj-1 = {4ljJIliu <i)l.«r> (9) 

^UJI Lfej* Lm 

u 4 = a+3d=-1 . Q] / JaJI 

u 2 x u 3 = (a+d)(a+2d)=10 . [ 2 ] 


(l) j4 a - -1 - 3 d 
(-1 -3d+d)(-1 -3d+2d)=10 
(~2d-l)(-d-l)=10 


- 0 ) 


-q[2d+l)P)(d+l)=10 
( 2d+l){d+l)=10 

2 2 +3d+1=10 ■* 


• ''' 


2d 2 +3d+1-10??0 

1 ‘ '' 


2d 2 +3d-9=0 -» (2d-3)(d+3) =0 


either 2d-3 m 0 




n m ; fflii 

or d + ii:&: 

«!:i : a =-|4 x-3 




:: l —^ 

*! l /"• [• 1 4 ;‘;i : 







t;, 


+ 9 (3) L 


a - 8 

mlazeraDa comi 

u 10 = a + 9d = 8 + 9(- 3) = 8 - 27 = -19 


; - 1 - . • 
... ‘'" ir y- 




( 3 ) 2 l 


11 3 

a=-y > d=| / u 10 = 8 


11 8 5 « 
2 ’ 2 1 ~ 2 ’ ■■■■ ’ 0 



d=- UjUa 
2 

a = -1 - 3 x — 

2 

9„ „ .1_ - 1 _ 11 

2 222 

3 27 11 16 „ 

u 10 = a+9d - -—+9 x — — — - — a — =8 


a-8 , d=-3 , u 10 = -19 ^jVi au^Luti 

<8 , 5 , 2 ,-1 . -19) 

iLuUtft SjljUUXi 


©OO mlazemna LuJl \$&&y\ WVU 4 /HaH u/>£>I 







































& 

\. r *. < 


uu*u>Ji TV 

? A,B Wi B=5A+2 &uf^| «y)tt*4 <A,7,.,B,2S> *M IM (1©) 

? <uuUai ^U| 


7-A=25-B*B=A+18. (1) 

B=5A+2 J°** 

.*. 5A+2=A+18 
5A-A=18-2 
4 A=16 

A=4 (1) 

.\ 6=4+18=22 

.‘.<4,7,.,22,25> A*jIaU11 JjVI 

u =25 , d=7-4=3 , a=4 ^ji3aA\ 


/Jail 


25 = 4+(n-1) x 3 
25-4=3(n-l) 

► —=—(n-1) 

3 3 


25=4+3 

21=3(n-l) 

7=(n-l) 

(?--M 


n=8 a» 


i^UaJ) «|11 feijill dlarfl «>» fea n £$*4* ( 11 ) 

m lazem na. com^M# < 1 , 3 , 5 ,...., 2 n-i,...> 

1 J*II 


a=l , d=3-l=2 

u n = a+(n-1)d 
u„=1+(n-1)x 2 

S =^-(a+u n ) 


jAVI OaJt ^ 


u =1+2n-2 


= 2n-l 


S =~(1+2n-1) * S«-~x>f ■* S=n 2 


S =^[2a+(n-1)d] ■* S =^[2x1+(n-1)x2] 

S=^(2 + 2n-2) 4 $ = ^-xX n "n 2 


©OO mlazemna LuJl £0 jQ/HaH 











j&wjSjl/iMljUfi! fA jv& J & f uZss* 

■14= ite&a* £$&d Jj2| Weis, i)t stal <25,21,17,.> *wUdl '—■'■■ ii & iijj fes (12) 


a=25 


d=21-25=-4 


S=-14 n=? 


/Jail 


n 


8„ = -[2«+(n-1)d] 


El 


-14=-[2x25+(n-1)(- 4)] 

-2x14 = n(50- 4{n-1}) 

-28 = n(50- 4n+4) -28 = n(54- 4n) 

-28 =54n- 4n 2 4n 2 - 54n -28 -0 


^(4n 2 - 54n- 28) =0 


2n*-27n -14 = 0 


(2n+1)(n-14)=0 


2n+1= 0 ^ n— £ i^UulL jjjaJ) jjc-mjv 


jjc n-14=0 n=14 

mlazemna.comi 


f 1 2UjJU» *4* jl 

* <► ^ SaU! UJuusu 

^ sii,vi J4> 

diiU! ^jbU Jd^ jrf >um 1! jUatabUlj 

j=e 2 uL* 2 l 2 UL*)! ulfett 

\j**> 


0 mlazemna L 44 JI Ijuv-VjO gd jO/\LoJI 




^ykuit W m ■ 4 **^ 

<? jy ^|^4§ 3 ^ yto AA*ri&i t 100,400 g*a o^aanU «MyA*slf jfAs^f (*1 


M =33 l 

3 3 



400 


133 




3 =99(100 J- 4 #^ 


34x3=102)100 
. 133x3=399(400 


/Janif 


4J ja^aII 


134x3 =402)400 


Mk 


99 102 I D 2 

Al jam JjJJt ‘L&d jjSS 


^102,. ..>.■■>,.. ,399> 


^A XuLut^Jf 'A*j 1XH! 


<102,105,108,....,399> 




a=102 


d=3 


u = 399 


u n = a+(n-1)d 4 399 =102+3(n-1) 

399=1Q2+3n-3 
399=99+3n 
3n=399-99 


( ^ ) n =—=100 ^ 


| JjJa, ^^ as*a | S n = ———[l02+399] “4 S n =50x 501 

2 


S„ =25050 


noo mlazemna LuJl I lijO/’iLo go jO/'VLolH Q±J>£>I 








j &W j4 I / aUd t ♦ 

Geometric Sequences 


,,, Ov, JUj||f j ' 


UfJ^i 4j daJt As® JS 4a*«! jjSUj t j, iwa ]j ^jLwj ia* tgo£ qm ,1 4*dt£La j 

4*ji2iaJ} (Common Ratio Mjj2Uli ^wal!) j-«iu ^-a^j jaJ! ti *j hM Uii Ux. 

r = u n+1 /u n >jrfj 

M 4jul2Liji JM n,n+1 u n+1 /u n = r u n * 0 C^s )jl (u n ) 

. yLL ^ r 

< 2,4,8 > ■* r = — = — = 2 

2 4 

<2,-4,8> 4 r = — = -^L = -2 

2 —» 4 

ms->« (a) £l£» til -1 
(%s»j»«} r(1 glj 

a= 4 , r = 1/2 £** < 4 ,2,1,1/2, ... > / 


§K#I 11 


(w^M r = 1 


1C ' 4 , 4 5 ... > / 1 ,> 


^Jt&Laj XimJ+a ^ylXU iu>^) w : J> 1 
a— 4 , r C* 1 <4,8,16,32 , ... > / yi*# 


lJU ^m 3 Jj¥t ijUVt 2u$U2* 2 L«jUa 2yu£U MM r < 1 

a= 4 , r > 1 4^ <4,-2,1 , —1/2 , ... > / Jtt* 

u*JLw fa) qI£s lit -2 
<4®jl2yi r <1 £$lj 

a= -4 , r = 1/2 £*> <-4 ,-2 ,-1,-1/2 , ... > /JU* 


a^aa^jOA^iiw («>>#) r = i 
a= -4 , r = 1 <-4,-4,—4,-4,... > / Jl*# 


{«>>#) r > 1 


© U mlazemna UJl bu)/-VLo gd jO/VLoH 





















uU^U>t! i 1 

a=-4,r>2^> <-4,-8, -16 , -32 ,... > / JU# 

lwl>6aA5 u>^4 wJUa Jj^fi ijUw'Sfi ^jl£U 4^wsUi& 4&ILZL# (^JLm/) r “n 1 

a =_4, r= -1/2 u*s. < ~4,2 ,-1 , 1/2 , ... > /JU» 

{5ssj gg® saassss miTmmksm&** m m m m&sm ss &mtm m wxm& tmimmimmm kb *mmtm ««mi 

Genral Term AaJf 


6j%j < a , ar, ar 2 , ar 3 , ar 4 ,..... > : ^ f = a = 40 (0 

u 1 = a = ar° = ar (1_1) ^ u 2 = ar 1 = ar 2 ”" 1 


u 3 = ar 2 = ar^ 3 ^ 


u n = ar 


n-1 


u 4 = ar 3 = ar (4 1J 

4 , uh,.!*^ AjuIjIaI] plaJl isJI (jjjtJ .*, 

JaJ! 4 _^aj*J JjiaJI 4 -wjjj J*^L«5 JS^V fejJikll (| j^jc- / afcteSW 


a , ar , ar 


OR 


, a » ar 


64 = 4§m *m*um £* /1 ju* 

- 1/2 “ yudS^ii 

(JjV) jaJi) a = 64 ,n = 6,r = -1/2 / Jail 

Uh= a u 2 =ar u 3 = ar 2 u 6 =ar 5 

u.,= 64 u 2 = 64x-1/2 = -32 


u 3 = 64x(-1/2) 2 = 16 ? u 6 = 64x(-1/2) 5 = -2 

<64, -32,16, -8,4, -2 > (/ 


2 = IftteriUj# -1 /4 = JjSS t^ASl 4M^I 4§Mlii# £» $#UJ$ AaMas,I2 JU* 

(dj¥l J*fl) a = -1/4 , U 7 = ? , r = 2 / Jftjl 


u 7 = -1/4( 2 J 7 - 1 * u 7 = - 1/4( 2 ) 6 
u 7 = -1/4 x(64)4 u 7 = -16 


(s) J mlazemna buJI buo/iLa gto .o/iLaM c*j>s-I 

















iliMjAit/iOaStJlJifil %X 

? ***&< a% 48 = y*»i»if i^j 3 = 4§n ia*^ 4^**& a&ii**# / 3 *ju# 

f Jj^l jaJf) a = 3 , U 5 = 48 /JaJ| 


u n = ar 


n-1 


u 5 = a( r ) 


5-1 


4 48 _ , 

r = —— «# r 


>. 48 = 3 x ( r ) 4 

16 ■#• r = +2 


r ~ 2 uaji£ 

u 8 = a( r ) 7 u 8 = 3( 2 ) 7 ^ u s = 384 

r “ 2 u. j.o 


u 8 = a( r )' 


U 8 = 3( -2 ) 7 . u 8 = - 384 


1 = 


m^§ 7 = yifeSjf J0 a§^i ej^a# / 4 ji*» 

? ynJM - bi 

u 1 + u 2 + u 3 = 7 /Jail 


a + ar + ar 2 = 7 
a (i + r + r 2 ) = 7 

IMIllIKillMlIIIIIIIIMI 

U 3 = 1 ar 2 = 1 

a = 1 / r 2 n .. aZenlna ' COrn 

| (1 + r + r 2 ) = 7 

1 (1 + r + r 2 ) = 7 ■» 1 + r + r 2 = 7r 2 


( 1 ) 


( 1 ) 


(1 | (2) 


6r 2 - r ~ 1 = 0 (3r + 1)(2r ~ 1) = 0 

Ul (3r + 1) = 0 * r= -1/3 iHi 
b (2r - 1) = 0 r = 1/2 ”¥ a = 4 


U 6 = a( r ) 5 ^ Ug = 4x( 1/2 ) 5 

Ug = 4x{ 1/32 ) ^ u 6 = 1/8 


© U mlazemna UJl Iju)/-VLo &o jO/VLolH 









j^LadluwA) uUu?bpl tt' 


. , i A wil l 

ijmmmsssm ? 


I feujtfi 


kxj&A <a,b,c,d,....e,f> b,c,d,...e a,f 0^ * Jl 

2 ; -..ajuUSaJ) uj%i a,f cw JaU-j! ^ (b l c,d,....e) J ' J& Vt ^jia 

m (2 + JaLiijVt -S<Ac) = 


: 128 . 4 <AMbUil«Ujl JiJl/ ju« 

a=128 , n=6 u 6 = 4 2 + 4 = j*W *•»* / Jafl 


u 6 


sar"* 1 -» u fi - ar 5 * 4=128r 5 -» r 5 = 


128 


r 5 ~ 1 


.-. r = 


32 

1 


r 5 = 


r 5 = <±> 6 


64,32 , 16 , 8 : v* ^ /■ 

< 128 , 64 , 32,16,8,4 > : ^ W^Uli 



Sum Of a Geometric Sequences 


4 M*fcAl) iUWUiU 


JjVt 


u, a a , 


J J^tJi JJLC 


^jiLuVt 


itf tii 


n=number of terms, r - common ratio ^ 


a(1 ~ rn) r *1 — (2) —1<r <1 

1-r ’ 1-r 

(1) s = 1 MfW (-M 

na r =1 »-M? 

«u»l> 20 b- 

S„“ a+ar+ar 2 +......+an n1 . 


S = a+a.1+a.1 2 +...+a.1 


n -1 


to ^uaj i+ili r=1 '■^ 


S = a + a + a +.+ a +. 


(first term) | s„= na] ( JjYi ^ o* n) ■'■ 


■ S* 3 * 1 ^ . r*1 

n i-r 


DOO mlazemna LuJl Im^I ^>£>1 
































jli« >»ji / iU»5fl ff 

Infinite Geometric Sequences fcuUJ3Ui 



I uuUiU (2) 


(2) sLu/Ju^t SUuLuXI y*^*» JjjLfl 

/ yiAjyii 

J** (jrJ* I >*-cj CfbuLSai JO ji —j 3bulZ*l you*. .-fljjjuJt Jt 

AjLS lAjjj-jJ .a I 7 »j l ^«tVi ii n iV l_liUi <Lt 4 .~ 1 .Ut SLuUusJt uLsjLlUI &,j f ij ... 

, jLjoI ^Ja^ui V LUt (-00 ) jt ( +00 ) tjl*. j^uS Ul J*£j 

-1 -2-3-4-S-. ji 1+5+9+13+17+,. .. 

: ux^a j^-ari ^1* auui^uju l«i 


s = a 

°n 


ar 


.n 


1- r 


. . c a(1- r") a - ar 11 
1- r S " = “ i_ r = 1 - r ‘ 


r jv * a-aLjj n <I».alj LUS Jm* *-»>L23 (r n ) Jii — 1 < r < 1 UjLLcj 



• .1 ] , ' 

/MMJ 

frftfcj lULUj 

1 y^e** djiM* Jijjuj 


** —“1 J* r>1 UaIc J$ilOl tjbfc TtlwajYj —1 < r < 1 UdLufi. Jaa* JLfe jiuaJ 


1 . 1.1 


— + — + — 

2 4 8 


a = 


jjYi 


r - i -1 y 2 _ 2 _ 1 

" 4 1 4 ” 2 


T 

2 


jt.UYI / Jafclt 


- a - 2 -05_. 

1- r 1 __1 0.5 


0.4 + 0.04 + 0.004 + ... / (2) J& 


a = 


0-4| r = = 0.1 / Jjb)I 

0.4 0.40 


Soo - 


0.4 


0.4 


1-0.1 0.9 9 


*LjjLu4 4UjuO*jJt 

64-16 + 4-1 + ... g3UjLj» / (3) Jilt 


a = 


641 JjYi r = — j-A-Yt / JjUI 

4 . 


Soo = 


a _ 64 _ 64 _ . 4 _ 256 

1_r 1+ 4 4 55 


©OO mlazemna LuJl Ijuo/’iLo ga v0/VxJI S£J>£>-1 













































~ (2-3) toU5J»U. 1 

:^>u UMi**** 



^labUill^^l(l) 


u g = ar 4 = ar 2 r 2 


. u 5 = r 2 u 3 a 1 * ( Un ) ^uua*Ji o*^ r 0^ 'j* 0) 


(r 4 = r 2 xr 2 ) 


/Jail 


u 5 = r 2 ar 
v u 3 = ar 2 



SjLadl ,\ 


r = -1 ov Sjuai (i) > <1,-1,1,-1,.,..> (o-w M 


. a = -8 0^ () < 32 , a , 2 , --,-> (£) 


r _ a -1 a _-1 _/ 

r ~32 ~J 32 ~ 2 ] 

1 * a _-1 

2 32 = 4 

■# 4a--32 a= =-8 / *J&Ji 

4 



SjUUI ,*, 


. Zjaja UJj^a. £*** U*JA (r) {) LH 1 *-' lM ( J ) 

SjLii ( ^a klu* a S ojS 3 ^ a JjVl Jail SjLil J* a«*3 V***** jjJaII 

Uaj* r cM ^ jjjaJt £■«* 

UaU. SjUil ,*. 


. X“-8 0^ (V-Jih Ajuiau) < 4 , x ,16 > ^ ^ (-*) 

~ a 1® -» x 2 - 4x16 ■» x 2 = 64 * x = +8 / Jal! 

4 x 

x JSj X OjS Jia { -8,8 } g- O'* S J^' •*• 

^l.= ^ 3 _ A*J£a ) <a 1 ,a 2 ,a 3 ,a 4 ,.> (j) 

a 2 a 4 

£^& IjI / 

(kkiL) u-UVl z) O' 5 'j* U! 


© O mlazerrma UJl bu^VLo g# jO/&QlM 





























3 = <jli ( ) u n = 3u n+1 0^ »jt (j) 

(n,n+ 1 ) ^ <> u* oM / Jfttl 

. t iSA ^ £>l-u u - 3u SIjLoaSI Udl t ^tl I ..„ **‘ ! - = ^UVI .-. 

^n+1 _ ^Jn ^ ^Un +i _ ^ =». U 

U n % U r! 


= 1 


(J-x oAM LL^wb) 

U n ^ 3 


(r) ^l^vi a 


F ^ 3 Uj*ic, 2Ql»li. ijLuJl A 


: M (**JI 4 *tf f 4 *«lA*Al> QMuM £* J&l ^t W 4 JI JJAftfl w£| ( 2 ) 


3 

81 

3 

27 

3 

9 

3 

3 


1 


a = 81 , r = 1 (tv 
3 

81 jji}i 

< 81,27,9,3 , 1.> 


a, = 81 * a 2 = 81 X | = 27 * a, = 27 X 1 = 9 /^ailjjeil 

mlazemna.com^^nff^ 

a 4 = 9 * J = 3 ‘ a 5 = 3 X 1 = 1 


a =- * r 
3 


a, ■ 


1 


-1 


-1 


” ’ ® 2 = 32*" 2= « ' a * = ~*-*'x . 


32 

1 


16 

-1 


16 


8 


-2 (v) 
/JtfsJt 




<_1 _J_ 1 zl 1 

"32 ’ 16 ’ 3 ’ 4 ’ 2’ 


♦VA-o.r^£r / .v<\.worm / t kL^» 

(p |j mlazemna LuJI UjoJiLo ga xv/VjoJI Q±/>£>l 























a=27 


r =- 


<27,-18,12,-8, y.> (£) 


U„, _ 1 _ 
u. 2 


a=-8 


1 


u n+1 = |u n ( J ) 


<-8,-4,-2,-1,-^ ,.......> 


/ jAlt 


a=2 


r=2 


<2,4,8,16,32,.> 


H 


<2,i,|,.> f **£euii) a# ^uui A&if ^ (3) 


a=2 , r=A=l » n=8 , u 8 = ar 7 

a 1 2 8 

-.1,7 2 1 1 

8 2 2 7 2 s 64 


/ Jftll 


_jisu A ,4^ .< A Sl4^ 


IAmiUI l# jjSS IAA8* Ui -64- &UJI -8= &jjJI toil* 5^^ (4) 


u 4 = ar 3 


u 7 = ar 6 


-64 = ar 6 
-8 = ar 3 


‘ -g— r -~~- 

2 3 = r 3 

^u«Vl 2 = r 

-64 = ar 6 
-64 = a (2) 6 
- 64 = 64 a 

Jj*l JbJI a = -_® 4 = -1 
64 


/ jaii 


id 

( 2 ) 


(2)^(1)^ 

^34 AausAII •Aa& 

4^1 jMJ ^wsdjJi jiail Ait* 

f 113-U** r ^4 cA**-* 


© U mlazemna UJl Iju)/-VLo gd jO/HaH 













/ ilitfi aiAtl u . . 

! ( +“ Aitl *!««fl *<4* 8* CU& ***« 3<96 4*4 alacl 9 J*j| (S) 



a=3 

11 = 9 + 2 = 11 , = 96 Jastf 

96=ar 10 ^ 

96=3r 10 * r 10 =32 # 

5 (r 2 )=2 s 


r 10 =2 5 4 r 2 =2 ^ 

r =t72 

4 

L£M 

fl 

a. 

<3, 3 s/2,6,6.72,12,1272..... 

..96 > ( 4^jVI 4jA«Ji|J| AiuULaJt) 

» 

V 

ii 

-372,6,-672,1 2,-1 272,. 

..,96 > AjutSUS!) .-. 


«*»“« «W ““■»■» £**» -32 = ( V-^ W^4) & J|S| Mli all »**» (6) 


a t =a a = ar 


a 4 = ar 3 a^?' ar 1 ': 


a(1+r) „-32 


ar (1+r) -4 


=8 


yy: — 4 ^|Uu 
: ip :; ' / JnJ{ 


y.o 




■ a+ar«-S : 2«t ;^ ; ?' : a(1 +r) * -32 (1) 

ar 3 +ar 4 =~ 4 -4 ar 3 (i+r)= - 4 (2) 

^ .3-1 


8r =1 


8 


rl =^r -» r i =(|) i ■» 



(1) J oft CH 3 


a(1+r)=-32 4 

a(1 + |)=-32 -4 a(1~) =~32 

. 3 

4 ax—=-32 

2 -64 

*4 a=—x-32=-~- 

2 

3 3 

a 7 =ar 6 «#■ a 7 = 

64 ,1, _ _ 1 

3 V Zx0 3 


aihiiuJI udbl 

♦VA*0 *T^1Y/ *V^ • W0Y11 \ /fjjLft 

(s) J mlazemna buJI buo^Lo go jo/VIaM t*J>a-l 

















uUufUpl ^ 
f 2= UmM* 504 Ui <i«» iUI 


4..i.i.A.XX'lf I 4 4 4.^?BL^i 

(^1 bmti^Ml (7) 

/ JalI 

s _a(^ i ^4_a(1^- > 5( M _a(t| 6 )- M 04_a(r|4) i ^ 5 04_^3a.^ 5 04_63 a 

<8,16,32,64,128,256> 

8+16+32+64+128+256=504 <5^^ 


* .-“1-8 
63 


$ Lmj 0> JjVI UJs* J>> 486 l*J>j 728jA 3= i^UI t***-* £>^» ^ ( 8 ) 

...(D 


n-1 

ii =* ar 


486 = a3 n_1 



.( 2 ) 


486=a3 n1 4 486=ax3 n x3 1 

1458 


3 n Ai^ju a ^ j. ^ u J (1 ) Cy* 

486= ^ 3 ^ax3 n =3x486 ^ ax3"=1458 


«♦ a =■ 


3" 


(3) 


a(1-3 n ) 
728 =^— 
-2 


(2) aiaUit *4- a 6* 0 *+*^ 


728x-2= a(1 -3") + a(1- 3 n )= -1456 

^ H|i(1-3 n ) = -1456 


1458 

3"~ 

1458 

~3 n 


-1458 = -1456 
= 1458 -1456 


3 

729 

, 

r 243 

3 

81 

3 

27 

1 

[ 9 “ 


3 


1 


If*® *2 ■» 2x 3 n =1458 •# 3" = ^p * 3"=729 ># 3 n =3 6 * n=6 

3 fa) JjVi 4aJi ^ (3) ^ n=6 CP 

1458 1458 .1458 _ 1458 _ 1458 


a = 


=2 


3® ” 3 2 .3 2 .3 2 9.9.9 81x9 729 

a=2 , n=6 , r=3 

<2,6,18,54,162,486> J^ s 

s n = 2+6+18+54+162+486 = 728 

©©©mlazemna b^J| Ijuo^&o x}/\LaH q±j>dJ 



































j&M j4jl / d&wVI dtdkfit 




£#*a*| ^ JjXf 4^%M {kA§A& kdjuia A|^f 4A§# 4syU*£ (9) 


r^ 

frar,ay 


2 >ar 3 ,. 


«(^!^ h tj\ m t AAji 11 gjfjiij ttfhiyytj 

axarxar 2 = — . (1) / JaJS 

27 v ' - 


2 , 13 

ar+ar+ar 4 = ■—- 
27 


axarxar 


2 _ 


27 


-» 27a 3 r 3 = 1 


■» a 


3 _» 


27r 


a =- 


3r 


43) 


ar+ar 2 +ar 3 =— -#• JL xr+ _L r 2 +JL r 3 = 11. 

27 3r 3r 3r 27 


( 2 ) 


(2)^ 3 J*®a 


i 2 13 

(—+—+—=—)x3 
3 3 3 27 1 


1+r+r 2 = 


13 


4 9r 2 +9r+9=13 4 9r 2 +9r+9-13=Q 


9r 2 -9r- 4 = 0 


^ (3r+4)(3r -1)=G 4 3r+4=0 ■* 3r=-4 4 r=—^ 

3 


|4JLuiaJ| dtUJaxA^ Im 3jl JjJail Ajaja AjuUlLsJS 


3r -1= 0 


3r =1 -» r = 


1 


a =_- a =— 2 - =1 

3r - 1 

3x — 


,* (3) ^ r CP 


<lll±> 

J 3 V27 




S = 


1 


" 1-r 1 1 
3 


1 _< 3 
2* ” 1X 2 


3 

2 


© U mlazemna UJl Iju)/-VLo gd jO/VLolH ^>£>1 














U^fAA ^1,2,7 jUrfl *wh«0t jJj IS 4*iU* 4 mU*» ; i^ <*** ( 10 ) 

? af m2! . **«*,-** 4&iU*$ 4^WI af a« 2! g* <^UI u^>jl 

a , a + d , a + 2d : 4^t«oJ! 5 juHa^ aHjaJi ^.spV! o^ u4A* / 


[a + a + d + a + 2d] = 18 

[ 3a + 3d] = 18 

[ a + d ] = 6 3 ^ OA>N ^*4# 

A = 6 - d .............. (1) 

; J Aj»wAk AjuUla £U^ail AujL-*aJt ^*jduAli JjAs. ^1 1 , 2,7 f 


4juU1a / a+1 ,a + d + 2,a + 2d + 7 


a + d + 2 _a + 2d + 7 
a+1 a+d+2 


(2) 

8 SK@eBS«®sss ^ »® JF 


6 - X + 4 + 2 = 6 - d + 2d + 7 
6 - d + 1 6 - X + X + 2 

8 _13 + d 

7 - d 8 


(2) yk (1) 3iiU* o^J*^ 


(7“d)(13 + d) = 64 J*- 3 ^ 

91 + 7d - 13d-d 2 -64 = 0 
d 2 + 6d - 27 = 0 
(d + 9)(d-3) = 0 

eiter d + 9 = 0 ■+ d = -9 —* a = 6 + 9 = 15 
ord-3 = 0-£d = 3 -» a = 6 - 3 = 3 


(15,6, -3) jl (3,6,9) ^ •»>■**>.-. 


<§>0© mlazemna LuJl l^a^)l buv’iLo jo xa/'VLoJl c±j>£>I 












Jpi 6A*& £* js 4%^ lai 7© ¥ §u« ^htuMA 4«te# uMp *f*«i an gpA# ^6 tti (11) 

? afAs» »Afe U* . 4yU «wU^ Ulp 4d» af^ai *y6 5 «j ^Ufl toaatj 4 mJUII 

a , ar, ar 2 :<J r* &l cjijiS / Jajf 

a + ar + ar 2 = 70 
a ( 1+ r + r 2 ) =70 


a n 70 
1 + r + r 2 



5 ^ 4^w ^&i JtfBl! dttfej 4 ^ u4&i Ml* jpi M UjlLc 

<^ L*» ^UlXU U*f«4l 

^ 4a , 5ar , 4ar 2 ,..... j ■ ,;j|l 

5a r - 4a = 4ar 2 ** Sar ^J A /\ j|.• ^ 

[4i ^ar + 4a » 0 J /il/' 

2ar 2 - 5a r + 2a = 0 /;jfp : 

a ( 2r 2 - 5r + 2) = 0 


either a = 0 (U**- 3 ikj** 4*j 1314! jp* £xo* cSi Ol** j# I 3 a j) 

Or 2r 2 - 5r + 2 = 0 
(2r-1 )(r-2)*0 


2r - 1 = 0 + 2r = 1 ■* r - 1 

2 



r-2 = 0 r = 2 
70 70 4 

r^TT = T = 70x 7 = 40 <*r = 

1 + —+ — — 1 

2 4 4 


1 

2 


l* Ate 


a 


70 

1+2 + 4 



Oli r = 2 u^Se- 


( 10,20,40) >1 ( 40,20,10 ) ui ^ jijcyi... 


©OO mlazemna LuJl hjo/YvO 50 iO/VLoil Qi^>£>l 

























iju^tlll gwAMJl -rwio 






mlazemna corn 


AjuulqjuliJI l. lit* 


ab|lMI (SUM UJ|£> Cuujlall Ijpio« UqUI 

1 ^irtitil l jmn u^Jj£> i^ljiuJI |£)qui <£ul^| 3 ipJliil £4^1 

IjpjLOilU £|llli. ClHUI £*cdl 

• YA-AM-V-Y •Y^^VOVI'VX 

y .VV^HY^V *Yfl«*\flVY«1 > 


J mlazemna Ll^Jt Iju^^o £0 4/VLqJI 






















































<§>o o mlazemna LuJt UjO/^Lo ££ jQ/HaM q±/>£>I 



j**l*J'uiidU uLu^Uyt Of 


*4 1 >■ 



Circle 
Parabola 
Ellipse 
Hyper bola 


Conic Sections iJajjAll 

SjjljJI.I 
gk£)l-2 
^QIjbail-3 

Circle [3-1] 

(Center &* **** :iaa ^ ^ 

. c(h,k) > yb j^un j*x *P- a» (Radius >»• -*■») »-* ,J,J ^ 

^ l >><alt jt /< (r) > >JLi a—SI 

rXPfcy) [Circle - {P , Pc - r , r > 0}] 

\ C(h,k) ) I ” 


(plane) (point) ^ </* P( X >Y) * 


Characteristic equation of circle 


^Lill iiyUJI [3-2] 

Jjfc-*,/ U* p(x,y) *«“j r>0 **■ a ^' * (r) u> ^ c(h,k) 

nlazemna.comP 


Pc = r 


CP tfV 

CyU* 1 ' 

SjjUi *Jji**i ^ uail 

i^flU <uu 

aj.u-1 i^uiiJUU-II c*-i (r) u>i o-ij ( o\o«) J-VI tus uj*j* <i» *J*» *** «■* 

: ^ SjiU' 

i*l 


-» V(x-h) 2 +(y-k) 2 = r 

!■» (x-h) 2 +(y-k) 2 = r^| 


x 2 +y s = r 2 


; (4) u>a o-aij (5,3) UJSJ- ^ ^ jU- 

; AJjUaI Aj-ibiJi A*jW-ai\ I 

c(h,k) = c(5,3), r=4 

V (x-h) 2 +(y-k) 2 =r 2 
(x-5) 2 +(y-3) 2 =4 2 
(x-5) 2 +{y-3) 3 =16 

©oo rrilazemna 


; ^Jb S jiU) AJjUa 


LuJt lijO/’iLo £0 iO/VLaH C±J>£>I 




















jLU. jAji / SLwSI aUfil 0 i 

. Cilia,j (6) ^(JLfljj (-5,1) ^ j£>» SjiliSl 4hl**« ia /2JU< 

c(h,k) = c(-5,1) * r=6 (units) /J*« 

v (x-h) 2 +(y-k) 2 =r 2 

/. (x-(-5)) 2 +(y-1 ) z =6 * (x+5) 2 (y-1 ) 2 = 36 


: (x-5) z +(y+3) 2 = 49 4^ jLjL4 J33\ 5>lill jJafl jSj* 3JU» 

(x-h) 2 +(y*k) 2 = r 2 fr» / Jail 

c(h,k)=c(5 r 3) 

r 2 = 49 -» r = 49 = 7 


: 141 . <^1 ^1 j» jii /litiasu 

P,P 2 = ^-x^'^-y,) 2 *&*■** wK* Pjtx^yJ , P 2 (x 2 ,y 2 ) Ch^ 4^ 11 . Sf$l 

AajLUl Ax+By+c=0 : 4S1 jU-» L o^j (4j*ji1jJ 1 4iUjiAJi) aJI 

; 4&W1 p( Xl , y n ) ^ 

d = l Ax i +B yi +c l 

va 2 +b 2 I J 111 V-j^SL 

A4laUJl ^lialtl djiuwJI ^ P 1 (jf 1 ,y,) 1 P 2 (x 2 ,y 2 ) ^ ‘-**-2 . Uitt 

Ai^btil uiiirt 


X = 


A 1 


» +I u +u p,(*,.y,) p (*.y) p j( x J-y!) 

X -Jk , y = y^y?. 


•■• P(*,y) = 


_( Xl +x 2 y^y;. 


2 J 


> jj <Uaij wLulial 


1 - I 

? P(2,1) >>j c(4,3) UjS>* ^311 S>W1 Alau* ia ,1JLU 

CjUlaua LdbiaJ ■ LS jiij) c 4^ ujLjjIja! j r Jj^a 43ija-a i_iUalS S>Still 4iJl*-» / Jail 

T Jjla iaj 1 jiij .*. SUaxui j£ jaII CjLul-ial 

Pc = V(x 2 "X 1 ) 2 +(y 2 -y^ 

Pc = v (4-2) 2 +(3-1) 2 = V2 2 +2 2 = 74+4 = V8 
r = Pc = V8 

(x- 4) 2 +(y-3) 2 =8 <jA S>l4il ■*• 


0OO mlazemna 


LuJt hjO/YvO jO/\Lol)I QiJ>£>l 
































P4-2,3), P 1 (4,5) Cpk&l\ UjUaS) ^ jUb4 ^ 

R^ O-aSlA ^A c(x,y) *USM / JaH 


C(x,y» = 


X.+X2 y^Va 


2 2 
j4+(-2) 5+3^ 

T 2 ’2 


C = 


f 4-2 8 
2 ’ 2 . 


(2 8"i 

2 * 2 


= (1.4) 



r = = N /(4-1) 2 +(5-4) 2 = ^ / 3 2 ^f = ^/9^^ = units 

(x-1) 2 +(y- 4) 2 = 10 *+*& 


OlU 0) 5-JUL31 SjpUII flAi&uil (jjjla u& SjM a® ^ 


; ^A Sjitiil jk® yV 6 ’ if* P 2 < x 2»y2) * P 1< X 1^> 

jx 2 +y - x(x.,+x 2 ) - yty^yai^x^Xa+y^; = o| 

: j* ( 2JU$ ) d* OjM 

x 2 +y 2 - x(4+( - 2)) - y(5+3)+4( — 2)+5(3) - 0 
x 2 +y 2 — 2x — 8y — 8+15 = 0 
x 2 +y 2 - 2x - 8y+7 = 0 

lit Z Ti _ : ^(2) Jjvi ># *» wi ^^ 

(x -1 ) 2 +(y - 4) 2 - 10 Ja *"**3 

x z _ 2x+1+y 2 - 8y+16-1Q = 0 ^ 

x 2 +y 2 - 2x - 8y+17-10 = 0 0>^' d* 

x 2 +y 2 - 2x ~ 8y+7 = 0 (jjjluJ! 



O mlazemna UjlJI l^a^l bu)/-VLo gd j0/&qlM 


















































d>UI [3-2-1] 

r Ujia£ ^>fljj C(h,k) U}£»>4 ^til SplJdl lm tei 

(h,0) ^A <>tfUjJl SiaSjj r = jkj £l£ ij»4t J 5 *^s <f 

(0,k) ^A A£a2Jj r = |h| (jlS Ctt-lL^Jt j^J»v4 *> 



(X) O*-^ V / JaJI 

.•. r =|k|=|2[» 2unite 
.-. (x - h) 2 +(y - k) 2 = r 2 
.-.(x - 3) 2 +(y - 2) 2 - 4 

X 2 +y 2 - 6x - 4y+9+4 = 4 J*a»u 4libudl .ka^uisj 

x z +y 2 - 6x- 4y+9+ 4- 4 = 0 

x 2 +y 2 - 6x~ 4y +9 = 0 ^UUJI 4iiU*]| 


u.m> (£>i*t 2lJajjlaj ^ mh » T > j^ttt SHaLim jL>ot <^£*4 /I 

x 2 + y 2 - 2 h x - 2 k y + h 2 = 0 

(JjVI Oj&liJi si& 1-Xu .iA JaJI dlA 

x 2 +y 2 - 2(3)x - 2{2)y+3 2 =0 

x 2 +y 2 - 6 x~ 4 y +9 = 0 4Jj1juu( 


O mlazemna U4M l^xx^il bu^VLo gd jo/^oJI ^>£>1 
































uUtfby* OV 

? (4 _1) UjS>»,j (^JU-alt O*" <^' 5 > W1 ^ /2JU* 

(y) ^jUall O*" O' '“** / 

.-. r =|h|=|4|= 4units 
(x - h) 2 +(y - k) 2 = r 2 

(x-4) 2 +(y-(-l)) 2 =16 * (x- 4) 2 +(y+1) -16 

x J -2x4x+16+y ! +2y+1 =16 •> x ! V-8x*2y + 17-16 = 0 * x’ +y ’-8x + 2y+1 = 0 

s*iai ^ tf >t HiM „*-# jj-m «3» 5 > |JI ^ Jb “<*~/2itoJi» 
lx 2 + v 2 - 2 h x - 2 k y + k 2 = 0| 

I ^ ; SjpliH ^xu4A 

x 2 +y 2 -2hx- 2ky+k z = 0 
x 2 +y 2 - 2(4x)- 2(-1)y+(-1) 2 =0 
x 2 +y 2 - 8x+2y+1 = 0 

? (4,-4) UjS>»j OejJ 3 -*^ ***** 3 JU* 

(J^ j' ^ 

.-. r =|h| = jk| -> r -|4j-|- 4| = 4units 

Ix-X (- 4)) 2 =16 -* (X- 4) 2 +(y+4) ! = 16 ‘ a,u * !, 

x 2 -8x+16+y 2+ 8y+16 = 16 
x z +y ! -8x+8y+16 = 16 -16 
x z +y 2 - 8x+8y+16 = 0 

(1) J 5^U» ^>1 IjiM Ai^ jL W l °^- /3 

w 1 1 . j/p J-*»S 

x 2 +y 2 - 2(4x)“ 2(- 4)y+16 = 0 
x 2 +y 2 - 8x+8y+16 = 0 

u>S ti-Aij iHili ^ jSSj OifcH'^V' OrfOJa^' U*-2 yii' 

f 5 

v >-ll SJL4J AJ5=^L. o* v» e 15 ^ VH*-^ 3 >^ v '' w 

^ y j 

C = {-r,-r) = (-5,-5) ^ * 

(x+5) 2 +(y+5) 2 = 25 
x 2 +y 2 +10x+10y+25 = 0 


$oo mlazemna LuJl I^X^jI lijO/’iLo £J0 Qi^>£>l 




















jliw >*j! / I 

General Equation Of Circle 


{x -h ) ! + (y -k ) 2 = r 


6>i ^ AUU1I [3-2-2] 

4 J « i dj l M l hj 4 i yj AajU A^alaJt a jjl-lJt AijU-a 

<*JA\ AJjUaJI 


x 2 - 2hx+h 2 +y 2 - 2ky+k 2 = r 2 

x 2 +y 2 - 2hx - 2kv + h z +k 2 - r 2 = 0 

A = -2h , B = -2k , C = h 2 +k 2 - r 2 


d u^js titj 

_ aj^ualb SAJjlx* 

[x 2 + y 2 + A x + B y + C = 0 | ((^UJt Uibt-Jj)) 

AiL^Jt j Aib-u-* Qfr Sjbfc Jalll ti«aj (jV Sj^SiUl Ao^jill 1 $a h , k , r 2 ^ j' i/' 


h=^ 

2 


k=^ 

2 


>0-j^'r 2 = h 2 +k 2 -C > 0 ^ **>*JL, ^ 


: ^UJ) aJj'ouJ) <> / 

((' OC^ <!>* J^V))) y 2 (>U^> = x 2 


* 



(y* Ajiyi *ii 

! > o o' r>0 * 






jui 


^ ! SjjI-J AjjVI jl/1 JLw 

(a) x 3 +y- - 2x+6y- 9 = 0 

(b) 3x 2 - 5y 2 - 2x+6y -19 = 0 

(c) x 2 +y 2 - 5xy - 2x+6y -19 = 0 

(d) x 2 +y 2 - 2x+ 6y + 1? = 0 

(e) x 2 +y 2 - 2x+6y -19 = 0 

. Ailljlt 4 ajJ1! 1^->V S jiU Ji*3V (a) / JaI I 

. y 2 J-bL4 * x 2 tM** jV S>tj AJjUa JIaj V (b) 

, xy JaJI yfc l 4 J*V 5>U AiJlsw Jl^V (c) 

; dya* S>|J AJjbn JSaW (d) 


h = 


-+?>=i 


k = — = -3 
2 


C = 19 


r =Vh 2 +k 2 - C = N 1+9-19 = Vi0-19 = V-9 g R SjilJ 4 JjU_« .*. 

h=1 k=-3 , c=-19 : *Lja $ji|j ajju* ( e ) 

rVh 2 +k 2 - C = Vi+9+19 = V29 > 0 


0OO mlazemna LuJl I $4^)1 lijO/’iLo £0 jO/\LolM t±J>£>l 













































2x z +2y z +12x- 8y+6 = 0 Sjildll j^dk ua*ojj ^<4*1 4a* /2jU^ 

i ^jLwuj y 2 ^jU-w X 2 d*4^ / feWl 


2x 2 +2y 2 +12x- 8y+6 = 0 


x 2 +y 2 +6x- 4y+3 = 0 

,C(f,f)=C(4,f)=C(~ 3 ,2) 

.*. C(-3,2) ; Jfc SjjU! jS>* 

. r = ^/iTTk 7 ^ = J(-3) 2 + (2) 2 - 3 = V9 + 4- 3 = -n/10 
@ * ’ 

.*. r = units 


r ss 2 Cj|Aa.j 4 C(1 ,-3) ^ j^J"* IaIaJI ySSt /3jy^ 

/ ^yi 

r=2 , c(1,-3) 

(x - h) 2 + (y - k) 2 = r 2 

(x - 1 ) 2 + (y+3) 2 = 2 2 

(x-1) 2 + (y + 3) 2 = 4 4ji«l!kul 

x 2 - 2x + 1 + y 2 + 6y + 9 = 4 

x 2 - 2x + y 2 + 6y + 6 = 0 • s^jiaU h»btM 

/4JU* 

a±ud\ jj^a j* ujs>4 p 2 (4,—3) < p,(i,—2) o^^k >* ^ &*** ** 

CiUUaSi (J& t4jS><* £)l W / 

. C(0 , k) 

A r = P,C = ^/(0^1) 2 + (k+2) 2 = a/i + (k+2) 2 
A r = P 2 C = ^0^4)^7k+3f = >/l6 + (k+3) 2 

SjiliJl jUaSi ujIaasI 

A /l + (k+2) 2 = ^6 +(k+3) 2 

1 + (k+2) 2 = 16 + (k+3) 2 ^jLI) 5«jli 


© U mlazemna UJl lju)/-VLo gd jO/VLolH 





















jQaa jAjf / dtOfcl 1 ♦ 4 

A 1+R2+4k + 4 = 16 + k 2 + 6k + 9 

1 + X + 4k + 4 = 16 + K+ 6k + 9 
2k =-20 

k = -10 

2 

. k =-10 

... C(o, -10) 

r = ft + {- To + if = Vs5~ un j ts 
a x2+ ^ + 1 °) 2 = 65 : Sjihit *LU- 

P 3 (3 ,-1) * P 2 {2,0) < P^O » 0) MMU ja 2 <^i SjJldll AJjU* / 5 JU 0 

X 2 + y 2 + Ax + By + C — 0 - (1 S^itjU A.U1I iljUJI / JW 

Pi(0,0) (1) ^|J MJjUaII JA3U 

(0) 2 + (0) 2 + A(0) + B(0) + C = § 

C = 0------ p 

p 2 ( 2 ,0) P) ^ (J 4jjUud! Jtou 

(2) 2 + (O) 2 + A(2) + B(0) + (0) = 0 
4+0+2A+0+0=0 

2A = -4 

A = -2--_ p 

PafS,- 1 ) (1) ^j 4ilLu*ll 

(3) 2 +(-1) 2 + A(3) + B(-1) + C= 0 _ | 4 

10 + 3( ~ 2) - B + 0 = 0 (4) ajjtiui C A A ^ ^^ 

10-6-B =0 
4 - B = 0 
B = 4 

x2 + y 2 - 2x + 4 y = 0 : yk s^i4j»4j^ 


/6JU» 

^ UjSj^ 5 % P 2 (-1 ,1) 4 Rj(2,1) >-2 ^1 S AJMa Aa 

2X — 4y —5 = 0 Alhlxa 


© U mlazemna UJl bu)/-VLo gd jO/VLoH 

















/ Jftll 


X 2 + y 2 + Ax + By + C — 0 Sjjiiill 


P,(2,1) ^Ul! 4lfcul1 

4 + 1 + 2A + B + C — 0 

5 + 2A + B + C= 0 ___(1 

P 2 (-1,1) 

2-A + B + C= 0 --- (2 


; ^UltSj Lui (2) (1) 6** 


+ 5 + 2A + B + C = 0 .. (1 

+ 2 ± A + B + C = 0 ..- (2 

—- 


3 + 3A = 0 
3A = -3 



. A = -1 ----- (3 

a a ' 

., c(£,4) SjiWI jS>. 

2X - 4y -5 = 0 r An^tt *iiU- Jia* Sji! J jSj* 

-A + 2B -5 = 0 __(4 

(4) 4libw ( 3 ) AiJl« 0*3*1 

1 + 2B -5 = 0 
2B =4 
B =2 

5 + 2(-1) +2 + C = 0 
5 + C = 0 
C = -5 

X 2 + y 2 - x + 2y - 5 = 0 • ^ SjiiJli 


I ya> jMt * M uuJa* o* 'kLa'!i\ u&l 

, •VA*0*r^4tvV4*W0Tin\/JjlJ»a 
HQQmlazemna Lx^Jl IXa/iLo gd jo/YjoJI ousm 














ir 


& 


(a) x 2 +3y 2 - 2x + 3y “ 0 


r i 

>jiWI 

? e>M *kk» J&i MU £i3UIaM 4 * £u ( 1 ) 
. (39*1) y 2 ^ x 2 J^ks £jV $jj| J 4 JjUl« J!uu V / 


(b) x 2 +y 2 +4x -6y = 12 

AM r £ljia«,V **#*#11 yit £jiU 4JjU-* 

x 2 +4x+y 2 - 6y = 12 ^jaJI JUS! 41^ 

x 8 +4x+4+y 2 - 6y+9 = 12+4+9 . A , 

(x+2) z +(y-3) 2 = 25 r=5 units C(^j);|| 

vw* 


(c) x 2 +y 2 +2xy s i 


/ ^ »2 / 6 -2 
2 ' < 2 ) 


(d) x 2 +y 2 = 0 







"HR ’ /jSfr#’/ 

%■. /$?/ 

(0,0) 4 >-aVI 3Jaij ^JJbw ^ r=0 &V JUIV / J,aJ| 


(e) y s -2x 


mtarz 


(^jVI 4 aJ ill (>» 4JjU-« SjjU JlUdV / AaJ i 


: UM Q2M 4lU JS J $>US! 4'illM ^ (2) 
(a) (x-3) 2 +(y+2) 2 =25 r = 5 C(3, - 2) UJS^ (I) 

_ P(-4,3) >4j (Ml ^ ujij- (*) 

(b) PcVm - 0) 2 +(3 - 0) 2 = 716+9 = 725 = 5 ^ 

x 2 +y 2 = 25 


___ P(4,3) tolb >ij C(-1,5) UjS^ {£) 

Pc =.y[4-(- 1)) 2 +(3 -5) 2 * Pc =V(4+1) 2 +(-2) 2 

Pc =V5 2 +2 2 -- 725+4 ■ 729 
(x+1) 2 +(y-5) 2 - 29 


O mlazemna UjlJI l^xx^il bu^VLo gd jq/VIaH 









































































$jte adtM P 2 (4,1)» R,(2,-3) yua ;Jaa <j*lf ®>WI •** C^) 

h - x i +x 2 k . hTh. C(h,k) / J0 

C(3,-1) , P 2 (4,1) . P 2 C =% /(4^3) 2 +(1-(-i)) 2 
P 2 c =v1 2 +2 2 = Vi+4 “ V5 

(x- 3f+(y+1) 2 =5 ■* x 2 - 6x+9+y 2 +2y+1 =0 ■* x 2 +y 2 - 6x+2y+5 = 0 

AJL^uait 4i*j£j 4MjJa 

► x 2 +y 2 - x(6)-y(1-3)+8- 3 = 0 


-3 


42 1 + (-3) 8 

X 2 +y 2 -x( x 1 +x 2 )-y( y, + y 2 )+ x 1 x 2 +y 1 y 2 =0 


x 2 +y 2 -6x+2y+5=01 (1) 

P(x,y) 



s jMaIi ^Jp p(x,y) iS " 

Sjj|J jiaS R 1 P 2 •/ 

m/P 1 PP 2 = 90° ( M* ) 

p Ap 1 pp 2 J 

(PP^ 2 + (PP 2 ) 2 = (R,P 2 ) 2 ) 

(x-2) 2 +(y + 3) 2 + (x-4) 2 +(y~1) 2 = (2 - 4) 2 + (-3~1) 2 

x 2 ~ 4x * 4 + y 2 + 6y + 9 + x 2 - 8x + 16 + y 2 - 2y + 1 = 4 + 16 

2x 2 + 2y 2 -12x + 4y + 30 = 20 

[2x 2 + 2y 2 -12x + 4y + 10 = 0 ] 42 

X 2 + y 2 — 6x + 2y + 5 = 0 4 SjIxa 

: a* (4) 

(a) (x+5) 2 +(y-4) 2 =36 

C(-5,4) , r=6 

(b) (x-2) 2 +y 2 =9 ■# (x-2) 2 + (y-0) 2 =9 

C(2,0) , r=3 

(c) 2x 2 + 2y 2 + 3x + 4y = 0 

1 

(2x 2 + 2y 2 + 3x+4y = G)x — 

x 2 +y 2 +—x+2y = 0 
2 

c(—,~1), r = 7 

4 4 



© mlazemna UJ[ bu)/-\Lo jO/\LoJI 

























?c( 


M 



-2,-3) y=4 ?e*A*«il4 <£*lf 6^WS iJaf&f a» (5) 


y^4 , k=-3 » r=? 

3 1ko.l b ^jjS2 j!x.V( ka. Jc, 4 |U«aJ! 

UIAJaIL 4J^^| 

r = |k-y 1 | ! =|y 1 -k| 

=|-3-4|=|4-(-3)| 

== [-7j = |7[=7i4 11 its 
.-. (x+2) 2 +(y+3} 2 = 48 


/ J*lI 



V y=3 g*ti ^Jl o>UJ| A* (6) 



■»U*¥I La, ^ ^iAJI Ojj 44L*a3! Ufe / 

D 


r =- 


..r 


: 2 jkia 

Ml Jo-6) 

i-_-L=i_^= 3unife 


. 6+0 

Au&Sb 4MJ k =—= 3units 
h "• +■ r ” ~i“ 3 


LaA 1 »>..<t 6,(3,3) Cjf-SjSJ r —3 

(l)(x-3) 2 +(y-3) 2 = 9 (2)(x+3) 2 +(y-3) 2 = 9 

? *wto**i ^§j§m gmk§ (- 3 , 6 ) 4 J 4 U* *» (?) 

(-3,6) j-*3 *4^ /JlSli ajjJI ^ xis SjitJit / 

❖ jy ^ 

k=r 4 h=-r 0^ jji*-*i! s jUsi 4kAiL* ^aj 


(x+r) 2 +(y-r) 2 = r ! 


••* (*3j 6) e circle .-. (-3+r) 2 +(6-r) 2 = r 2 
.'• (-3+r) 2 +(6-r) 2 ~ r 2 ^ 2r 2 - r 2 -18r+45 = 0 
r 2 - 18i+45 = 0 


(r-3)(r-15) = 0 
r-3 = 0 4 r = 3 

r-15 = 0 4 r=15 


C(-15,15) C 2 (-3,3)(r =3) 


eqyationl 

(x+15) 2 + (y-15) 2 = 225 


equation2 


(x+3) 2 + (y-3f= 9 


© IJ mlazerrma U^Jl bu)/-^Lo gd jO/VLoJI 




















JuaU uLtfUpl *10 



: <uul$Jt$ ^U*2I 44j$aU g-*Ji *1**$ 5 Iftjtf ^Ji ft>WI *i*U* ^ (8) 

JjVI ^jJI ^ (£) &\J\ ^ (*) &J S 0) 


C(-5,5) , r=5 
(x+5) 2 +(y-5) 2 = 2 5 

C(57-5) , r=5 

(x-5) 2 +(y+5) 2 = 25 


yjll J (I) / ^ 
fcjO 11 &JU y* M 


0(5,5) , r=5 JjVi^V(c) 

(x-5) 2 +(y-5) 2 = 25 


v 4 U>jJaa C(2,-3) lAjSj* i^lt 

(x-2) 2 +(y+3) 2 = 16 


6>UU «Uil iUJLdI (9) 



x 2 -4x+4+y 2 +6y+9 = 16 
x 2 +y 2 -4x+6y+13-16 = 0 
x 2 +y 2 -4x+6y- 3 = 0 

? QU^JI (jifi UjSjrf puj Pat 5 . 1 ) . PtPr 1 ) 
■.* C e x-axis C(h,0) 

p.c=r pc= r rnlazemna.coml 

J 

.-. P,C = P 2 C 


UjiUJI A*(10) 


/^J 


uL>i) Jlj>UI <- 


(3,-1 i _5J_ 

V(h-3?+7o-<-1)) 2 = V(h-5) 2 +(0-(-1)) 2 
h 2 -6h+9+/f=jT^-10h+25+/f 


-6h+10h = 25-9 
4h = 16 

h = 4 .0(4,0), P 2 (5,1) 

P 2 C = r =V(5-4) 2 +(1-0) 2 = Vl 2 +1 2 = y/2 
0(4,0) r =V2 (x-4) z +(y-0) z = 2 

J J 

(x- 4) 2 +y 2 = 2 


900 mlazemna LuJl \%&&y\ lijO/’iLo ££ jQ/HaM Q±^>£>l 














ju*. >0 *' ^ iijisi 11 

T P 3 (3,4), P 2 (0,1) , ^(1,0) buy jti ^1 ft>W» *JJU* ^(11) 

x 2 +y 2 +Ax + By + C = 0.(1) ^i*li s jiUI Uit**/ *>!! 

Pit 1 ’ 0 ) (1) AJjU^I jAau 


P2 t 0)1 ) (1) 4liU^ jiaJ 

0+1+0+B+C=0 


B.X;i-o.(3) cMii 

A-B=0 

A=B.(4) 

p 3 (3,4) iSjUAl) jiaJ 


mlazemna.comKMl 

2u^l ^*jAI 404 jl 

£u> ^tfjirlVtt 4*tU)Ju ^ Silit jtfjiir* 

ddUl j*>«U J*8 >0-7.iii J l l JjJPuJtj 
j^:u*viaih»ui ubii 

tj^o> J 4 44 44 J 1 uwia« 


B+C+1 = 0.,..(3) 

A+C'+l = 0.(2) 


1+0+A+0+C=0 
A+C+1 = 0.~.(2) 


9+16+3A+4B+C=0 

AliU-wl fri* ^3 (4) ^JU-» ijiajaj 

25+3B+4B+C=0 
7B+C+25 = 0.(5) 

6B+24=0 -» 6B=-24 

B = - 24 =-4 ■* Is = 4 | 

6 

A = B A =- 4 
A+C+1 = 0 

A^V^C ^ D <> 
-4+C+1=0 

C = 4-1= 3 

.*. x 2 +y 2 - 4x- 4y+3 = 0 
»JuUJI 4 JjUwJI 


®oo mlazemna 


LuJl 1 wp^l Uv^Lo ga iO/\La)l q±j>£>I 























H ^]uU JIMUtlJl 


| 






LiimmJI i li^n 

wMaviatS* 

cikzjjilill ig£u LJJO cmololl i£ia = UqUI £ 

l -Mniiil l j inn LJJO ig<JUI CUlJJ • ISOGJI £ 

(saunJIfijliiJiLjUlIllfM^I 
•VA-AM-r-Y •YVWoY'l'U 
•VY-WW\•VO-AOW-I 




U mlazemna Ijy^Jl &o jq/'VLolH 



















































<§>o o mlazemna LuJt UjO/^Lo ££ jQ/HaM Q±/>£>l 







jiiaii 


The Winding Mapping 

. (^L2ll “M^sa XytJj jf) »>»*■» <>• 4?*^ 


» j$UI 14-21 

aJaz </f o>2^ i^ 1 


AoB 2u^jit aujiitt 2 L^mt afa&ut jjm» js^s ^ ^»j * R ' >4 ^ ,J ^ 

. (Jjts* 1 = UjJoS wAuaj ij^U) iA*" 4 £- 4^^' ^ ^ 



N (X,y) 


AoB 

r = o A ‘ r=l .'. A = (1 , 0) 

x y 


D ^ CoD Sujip 2uitt< 
i£4 aLytjJl £^ f 4^J 


o 


y ^ uu*£lt 

. D = (0 , 1) 

x y 


gL-saJt 2^«HoL 2u,ijJi 




X <>* (A 2, t* 4 ^ 

.-. L = (-1 , 0 ) 


M=(0,-1) c#* LoM %jiju a^aat jstbj 


N gA LoN aujijtf 2uiiU< ^laiat jjb*i« js^ti 4-j 


) Mi- N=(x,y) 


uo> 


cos 8 sin 0 


<g >0 © mlazemna b^J| I^xx^CjI Ijuo^&q jO/VLolM q±j>dJ 
























•UsJt £jt& 0 jaU 4Jal| jaSI S^ajJI SjJU ^1p 4*Sljl! AjhllSi N=(x # y) <iutSj t Ubla, Ijup 0 Cul& lili 

^*Lh ^jiu %aja1! 4jjI jit <j*yi 0 duA c» 0 >»j^j cosine 0 ^ x 

. N ch» 

ja j cj^i ^bjJL ^kjAii Aajiji! c>«Lji 0 &±p> sin 6 ^ J-»jjj sine 0 y .mil ui 

. N 4> 

JUaJIj A^ja&a) R Ufl* JS JU-4 COS 0 , Sin 0 6£ll4 OJ^ 

cA* 0 e R 6 j% W- 4 ^ ^4j [-1 »1] 

“1 < COS 0 < 1 
-1<sin 0 <1 

. (| , sin 0) (~ , 1) wJI sjjlt djii 1.57 = -u»Jl = |-=8 **»U# ^ 

mt A® Mm Mm 

yy>£t 

V 0eR : sin 0 = y : [-1 , 1] R (sine) 

. ' : :jjj:i : ' ^ f y CAJiSb 

[~1-:, 1] jffe' (cosine)-:.^ u^if 

iiilBlIiiiiinSHiiiiSiiiMite :-! Ill L,,,..... ^ ~ * 


nfc>^.^r;;:i|l I '•■ <U§f^4i |^yj*lf ystUUf 

La<US L$JU JS ^^iaipfiicYf ^uan u* 

. 0 <0< 2/T 43.!!)4*Jf ^^ix. d-stslf 4«ikJLSj » dJL^l 


fiJ_A jjt Jfc-iisSjJ 4--4jl^11 {j A t tl ^A 0 5; 0 ^ 360' kjjwill ^J^tuSS’l jf 

^Sa2ii iaA (k) tu» (2kj) gH3 Ciitaysif 2^24 < 31 $. 4 dx».j ^usji 


4pn—J^l 

? v ilf iiliv 11 ^ J&I yfMjJf giU&H IftjS /I „ > mf 

(a) 8.75 it f (b) 66 


*L»ji!>jJ| dilill! £ja J«ift ^ j]ai jl (,.frugal £ji ^kuuu Uuti 77-^ OJJ^J i^JJ 8 LJlUa / Ja1| 

. ^i ^jjljl! Jjjsm uij*i 2 7T = ^ 

(a) 8.75/T - 87T = 0.75 7T = — 7T 


or 8.75 /T - 87ZL + 0.75 ^ = 

2k/r 

4 




OAHjl! o-Ul! (0.75 


Mtf 


O mlazemna UJ[ lju)/-VLo jO/VLoH 




















^ 9 2 )( i4e2Jl*** ^ 

(b# 66 

66 = 66 x 1 » 66 x - (1 = -) (1)^1 J*M 


7T 


71 


jabto!! 

Jib. iUUi 1 


= 66x| = ^^= 21 ^ 

7 ^ 

? LAS ^ Mj* 3 6* o-w® > 21 7t 

2071 uAj Siiljll CiliUt gijj 21 ^ 6* 4J6 VJ^' J* 20 O' 

21^ = 21^ - 20 7T=7T 


• )jSA JJaJI QjiZuid ft x 

66 = aTT 

Ljj*i % (j^ Aa3U ©0 Jl l 4jdi^Jt (2) 

66 66 __ 
a = — = -= 21 

.-. 66 = 21 ^ 


7T 3-14 

to 21 TV ^ *x\$\ cJ& ovi 

217T == 21 77-2071 = ^ o4b« lh^i 


J7 7T 

— A (0,1) sin(^) «-a)/2 Jli« 



\ 7 ^ „ 


mlazemnao 


a>3.5 


a -4 

2 *0*>**b AjuwJI tfij 

a-4x2=8 

_ 180 = ggo* 
v 2 2 

SjjiJ ^juuj <Uauml^jJ Sin SO “1 

sin— o* 4^1 

2 


— j* -ZZZ 3^jl jll o“*uJ' o«ljiSi ;. 

2 2 

- *7 7T * - /T 

■■• sin(—) = sm— -1 


0 = 


-77V 


+ 4 7C — 


n 




* ein ^ — i 

.. sin— — s 


© U mlazemna UJl 1 ju)/-^Lo gd jO/VLolH gj>£>-1 






















V* 


BBHKTWto^icu'V!':. **t f>jnt:mtmT=sku * «!«.-.. ■* »•• a »i* ij^i itf.y, 

I (4-1) g^Uia»l» 1 

: jytff UtuU lUa k§YJ\ & JSJ Wu^il aUUaJI a* (1) 

(a) 21 7t 


21 71 — 2D t =77 ch*o^ 

yJt (| jiaS 0*1^1 Jail <>* J&UU ^ jit <li)jia 

(oUi io) 


180 ° 

21X-—5- = 21x180 » 3780 - 3600 


X 


= 180 = 7t 
2177 = 21x180 J 

= 3780 - 3600=180°=77 


(b) 


-15 

2 

15 


77 


= 7.5 < 8 


8 x 2 = 10 
16/7 1577 


X 

2 


-15 


x 180 = -15 x 90 

=-1350 +1440 
= 90° 


JaJi c > 

(1440 = 4x360) 

(Cilil 4} 




(a) sinX 
‘ ' 3 


(b) cos 


1977 


,1977 1277. 
cos(—--) 


sin- 


180 


-» sin 60 c 


. 77 & 1.732 

in— = — =-= 


sm 


: <Uttl Walt JlM*! A* (2) 

0.866 WU>* ( o* /J^l 


19 -5- 6 = 3(>mj 

2 4J- JSV1 


30 


COS 


777 


( ^*7 = 210) 


900 mlazemna LuJt I^O^ol Uu)^Lo ££ jO/'VLoJI 





















QL^LjJI VI 

cos 210 = cos(180 + 30) = - cos 30 6- £JJ ■“* ft* A*® 

&l£lt ^ £& COS-" Aa*uu CjLL**-u" 

— cos30 = — ^-= — 0.866 

2 

• qos——~= -0.866 

6 

Wlgt 

(w»>«sin)JtkB 

Sin , cos , tan 

AS& 

0®^!^ COS ) Jf hM 

(c) COS 24yT 

cos(247T~247r) ■* cos 0 4 

cos 0 = 1 



(tangent) JtiJI [4-3] 

'wMj&i 

tan i AJU 


tan:{0:0 eR , cos 8 *= 0}->R 

sin 0 

tan 0 =-~~ 

cos 0 

® XmJ& qa AajU 4J!j (tan) Aili 
cos 0 

jjIa-aSI JS-&" (Jk SiAjl! SjjU c c 

0 bj\^ ^2uJI </* B 

(cos 0, sin 0) : ^ B 

r=oB=1 o' 

BM . « 
=sin 0 

=sin 0 


(cos 0,sirs 6>) 
c: 



oB 
BM 


1 

.*. BM = sin 0 
oM=cos 0 

Of gJAluU AifcJA4 cawa . M Ajj'J' °M p '•■ 

(cos 0) 2 + (sin if = 1 


© U mlazemna Ijyjl Iju)/-VLo &o jq/VLolH 
























a^iUj [cos ef 6- Vj* cos 2 0 *as [ Sin Qf <>¥* sin 2 8 SjJ* ^ 

■ [sin 0] 3 6^ ViJ sin 3 ® 

L)f Cfi*®* 4. i flu)t . <,i fc H &JPLSl| £jt cJi 


sin 0 + cos 2 8 = 1 



57T 

tan-^-/3^ 
OWL c> ^Ijll ^jJl ^ ^ ... 300° = ^jlJI tyU 


o' 


. s^r 
sin- 

tem—— = — J 


cos 


57T 


x3 

-#- = -V3 « 1.732 


cos ® ^ -^J^Sin 0=~ 0^3 ^xijlL i^jA\ hj{ji\ c^Li 0 ctfls iJl 14 


^jJi ^ & e i^ui ^i ajjijji gL£ ot ufe tan 0 j 


sm 2 0 + cos z 0 = 1 

( 3 Y 2 Nil cJ-Z^SI'lTii FI ci. *C^Q I l "l1l||^ 

— + cos 2 0 =1 r> cos 2 0 = 1 - ~ = 1?. 
W 25 25 


/JftJf 


/. cos 0 = ± — 

5 

••. cos 0 < 0 *# cos 0 


4 

5’ 


[^Uj ua 4Ha uu^ JS| ^ujli ^ gfc g • • 

sin 0 


■ tan 0 =- 


cos 8 


tj* iJA ^ 3 jjSi*Jj LSjjSl IA^aSa 

sjj^ fuj^Mt ^ic ^Aaa«uj S3 5 J 37° 

‘ £5L<3lj «UtflaJ) UljJJj ^4 ^jiuj 

3,4,5 


:.tan0 = -%- 

-4 
5. 

tan 0 =-x — 
5 4 

.-. tan 0 =— 

4 


© U mlazemna UJl ILo^VLo &o jq/VLolH 























auiuyi vr 

| (4-2) | 

«mi (i) 

sin x, cos x , tanx ^ _ •* V. 

: ;uvi ^sl*i! tfut ^ s^jii SjiU ^-umi <** (x) *«U“ <#^ ^ 4* w 


(a) ( 


), sin x 


Vs ’ Vs 

, sin x 

tan x = —— 
cos x 


COS X 


5 ' Vs Vs 


Vs 


(b) (^ , ^), sin x , cos x 

sin x _V6^-V3 _ V6 -2 . 
cos x 3 2 3 " V3 


2 

tan x 


-2XV2 _ 

' 3 V3 “ 3 


(c) 


1 \3 
2 ’ 2 


tan x 


sin x 


sin x 


3 1 

— , COS X =— 

2 2 

V3,1,^ x2= V3 


cos x 2 2 2 

(d) (0.88 , -0.48), sin x =-0.48 , cos x = 0.88 
sin x -0.48 


tan x 


cos x 


0.88 


-0.54 


(a) sin(3Q;r) = sin(30;r-30;r) = sin 0 = 0 

(b) cos(-—) 13*6=2.1 2(>j4! ^ cp 


. ^iUU m (2) 
(i s o) Sjsu cp 

cos sin 


cosf 


6 
13 n 


cos 


6 
11tt 


^_(24=6x4) i > 

v 24;r 13;r. 11^ 

) = cos( —-—) " cos—- 


(30x11=330°) 


cos(2^-~j = cos J 
6 o 


& 


fc) tan(—) = tan^~ = tan(;r+—) = V3 

3 V r ** 


(d) cos(30^-30^) = cos 0 =1 



jjv»eoP 

(LAj2) 240° 


§0 9 mlazemna LuJl 19 x ^)1 lijO/’iLo go jO/HaH ^>£>1 














































fa) sin 2 S + cos 2 3=? 

(b) cos 2 — - sin 2 —=? 
6 6 


n 


i jj | lm£sm 

ymmnmmmm ™u.uinnm 

* s<^* £dr (3) 


fa) sin 2 3 + cos 2 3 = 1 

fb) cos 


2 7T . j K 

-sin — 




1 *2 


3 1 

4 " 4 


. n 7i n . n 

sirs—cos— + cos—sin— 

6 3 6 3 

1 1 a/3 a/3 13 4 

2 2 2 2 4 4 

■ ^ „ ■ - 
2 I 


1 
2 

sin 



1 /Jail 

ft t®nJi 


n 


■ : »*y i*l JJeiJ f4| 


left side 
(0,1) right side }gi 

COS sin f ii • . . : 

utjhM S wi jklf 


®» ati w» <wi ‘tA* 9*s Jijj is* &» as* ean <se» ass 






sec 8 = 1 

tan 8 = - 1 _ 
cote 

COt 6 = -iyr- 

ta i 

esc 8 = ^ 

sin o 

, o _ sin 0 
tan u — ——— 

cos i 

cot e = - T - fir 

sin e 


■ - 1*4' ; . ’ x 


sin 2 8 + COS 2 8 = 1 

sec 2 0 - tan 2 0 = 1 

esc 2 0 - cot 2 0 = 1 

sin 2 8 = 1- COS 2 8 

sec 2 0 = 1+ tan 2 0 

esc 2 8 = 1+ cot 2 0 1 

cos 2 0 = 1- sin 2 0 

tan 2 0 = sec 2 0 -1 

cot 2 0 = esc 2 0 -1 


© U mlazemna UJl Iju)/-VLo gd jO/VLolH 











































UjJt VO 


UljjJl ijlicUal, 


sin 2x = 2 sin x cos x 

_ 2 tan x 

tan 2x = 2 

1 - tan x 

cos 2x - cos 2 x - sin 2 x 

cos 2x = 1 - 2 sin 2 x 

cos 2x = 2 cos 2 x -1 

2 n - 1 - cos 2 0 
sin 0- -- 

2 0 - 1 + cos 2 0 
cos 0 --- 




sin(a + b) = sin a • cos b + cos a • sin b 
sin(a - b) = sin a • cos b-cos a • sin b 


cos(a + b) = cos a • cos b — sin a • sin b 
cos(a - b) = cos a • cos b + sin a • sin b 


tan(a + b) 
tan(a-b) 


tan a + tan b 

1 - tan a . tan b 
ta n a - tan b 
1 + tan a tan b 


2 X 


(1) sin " 
2 


1 - cos X 


• 4 


ii 


J&l 


2 X 


(2)COs'- 


nrlazemna.coml 

1 + cos X 


/01 , 2 x 1-sin x 

(3) tan — =- 

1 } 2 1 + cos x 


bljjJI J»LajV ^J>S) JJ* JljjjTf 



€>00 mtazemna LuJl lijO/’iLo go jO/HaH 0±/>£>l 







































vn 


^^NMr^lVMHP P IlM^BirP 

rf>) iy>U J)|< [4-4] 

i—ij£*j jftji±ji j>ihii > v L t<ijij sin , cos , tan ^u^uit suuLuJi 

< j«s >iuij jtijj j#jju jt 

( JJal)) 4JtdJI taijJL ]>» «LLII xJLJl <jA$ cot lAl >»>$ (foUd Jtt) cotangent xJLJl (1) 



gt cos xJLJI g-» -LiLII xJLJI sec LI >*>§ , ^aU secant <dLII (2) 

1 

sec x = - 

cos x 

(cos X 9 t 0) Ja^J X kAjisJ\ JtjfrVI JSJ t-ij*3 <J*J 

[4-4-2] kii>y 


mlazemna.comK 

sec : {0 : 0 e R , cos 0 * 0} -> R 

sec : xjij 

Sec 0 = —-— 


cos 0 



UiUI LJIjJI <jmA£ esc LAI (^Lm gJaLil)) cosecant LJLJI (3) 

gl tfi (Sin> oJUl (reciprocal) 

1 

esc = - 

sin x 

{Sin X * 0) X JlJfrVi JSJ uiju <jA j 

[4-4-3] Li>u 

CSC 9 ■ fLUl £Jst& 4Jb 

esc : {0 : 0 e R , sin 0 * 0} R 

1 

esc 0 = — 
sin 0 


90 9 mlazemna 


LuJl 13 x ^)1 buv’iLo -0/UeJl c±j>£>I 


























U&M uUrfUpl vv 



4*^9 ^ tatfiWI [4-5] 

[4-5-1] ***** 


(1) sin 2 x+cos 2 x=1 

A^jjC-liuaH ^LUaloIl 

Vx g R 

(2) tan 2 x+1=sec 2 x 

Vx,x^(2n+1)»| 

(3) 1+cot 2 x=csc 2 x 

0)^9 JJfr n 

Vx, x * n 71 

J4& Lsi n ^ 



. &uii a&h <j &** ^ 0) 


(j*AJ (OUjfcuull (>4 Jjfi 4JC-) — -1 tlAie-Liwil )J&L« J,1& XjjSJi) (2) 


. tijM jjp sec x = 


^ n cos90° 0 
cos—- 
2 


= 1 = oo (Si (cos x = 0) 


: j* cos 2 x J* (1) </> ^ 


( Sin X )2 + (COJBX )2 = ( 1_)2 


COS X 
tan 2 x+1=sec 2 x 
sin x 


cosx cosx .comwi( 


71 


, Vx,x*(2n+1)- 


tan x= 


, sec s 


1 


OVj n 


1 = 1 =00 
»° “ 0 


cos x cos X 

lilijj t n x # 2# 0^ ^ Ift i irt ft ii (3) 

sjn180t 
: J^oiSi sin 2 x J* (1) 

sinj(. 2 + .cosjt , 2 _ ,—1 —.2 
sin x ' sin x sin x 

1 + cot 2 x = csc 2 x , Vx ,x*n it 


OVj u* n 


CSC X = 


cot x = 


cos X 


©oo r^feemna 6jj)l l^o^l lio/^Lo go o/\LoJI 






















VA 




/S (jU$ 


sec 2 x + csc 2 x = sec 2 x csc 2 x 


2 2 1 1 

sec x + esc x =-— + 


n 


, VX,X*n— ^a-a JJfr n 


>*yV) 4jUI I 


cos 2 x sin 2 x 
sin 2 x+cos 2 x 


1 


cos x sin x cos x sin x 
1 1 


cos 2 x sin 2 x 
sec 2 x csc 2 x 


(>uVl (jjkJt 


(4-3) ^USJjJ^ | 


esc x, sec x, cot x : (cos x = —) uf>j (3— < x < 2it) gK Ml (1) 

3 2 + -- 

Ans X e 4 th qu 

sin 2 x = 1 - cosx 

= i-i = * 

9 9 


X I J*Jf 


sin x - 


-VS 


1 


"^CSC ™ — ^=" — «=■ 

m| ai sinx -V5 Vs 


cos x = 


■^►sec = 


3 

1 „ 1 _ 3 

cos x 2 2 

3 


-3 

Jb 

W 


cot X = 


COS X 

sin x 


_ 2 _ -n/5 2-3-2 

"3* 3 ” 3 * V5 ” Vs 


esc x, sec x , cot x : (tan x = —) lWj {n < x < 3~) gl5 1*1 (2) 

3 2 


aU) UJi sec 4^ + CSC J£ 


ddliit x 6^ Jfcii »jUi <y / 


tan x = -t 
3 

csc 2 x = 1 +cot 2 x 


, 3 

cot - — 

7 


* reciprocal tan 


csc 2 x = 1+- = 


49+9 58 


49 49 49 

©OO mlazemna LuJl I $4^)1 £U) XJ/HaH Q±J>£>! 





































49 _ 9+49 _ 58 

ir ” ~$r ” s 


A^ijuyijf < << 4 g^ j& 



sec 2 x = 1 +tan 2 x = 1 + 



1 7 3 

cotx =-= 1+tan x = 1+- = lx- = 

tan x 3 7 


Jj^l wjii&Al! Cyn^ki Jj^ jAj 


yi &Uyi£a&l itfwfi &m£I (3) 


(a) tan x = sin x sec x 
right side = sin x sec x 

1 


sin x • 


sin x 


= tan x = lift side 


COS X COS X 


(b) sec 2 x 
right side 


sin 2 x + cos 2 x 
1 - sin 2 x 
1 f 1 


cos 2 x 


sec 2 x 


lift side 


Vcos x J 


(c) (1 - sin 2 x)(1 + tan 2 x) = 1 

right side =(1 - sin 2 x)f1 + tan 2 x) = cos 2 x sec 2 x = p&^x = ^ =L * 


# .. 1 - cos 2 x 

(d) - —- = sin x • cos x 

tan x 


cos X 


1 - cos x sin x . % ww« ~ _ . v „ . c 

right side = ——- = oini . r = sm x * ~ " 8,11 x cos x ~ 

& tan x sin x 


>mrx 


cos x 


(e) l^ sinx - s ^ = cos x + tan x 

COS X 


lift side = 


1 + sin x - sin 2 x 1 - sin 2 x + sin x _ cos 2 x + sin x 


cos^x 


COS X 

sin x 


PMS^X 


cos X 


cos X cos X 

cos x + tan x = right side 


/jajf 


mlazemna UJl buv-VLo gd jO/VLoH 





































,..J. J. £ Jl f 

4^1<utM14-71 



: ov (30°) SjUIS (150°) ^511 hj\$\ / Aui 

(150°) = (2 x90° - 30°) = (180° - 30°) 

: OV (60°) ^jijn (240°) 

(240°) = (2 x 90° + 60°) = (180° + 60°) 

: OV (60°) ^jtA (300°) 

(300°) = (4 x 90° - 60°) = (360° - 60°) 

(-30°) = (0 x 90° - 30°) ' OV 30° 4^jO^ 4^uuU 4 jj1J - 30° 

: S^UfUi yfiJJ! lab- %|lj y^yi 0 tif Jbjjilli (J\ laULlj 

(18O o -0),(18O o +0) s (36O o -0) J (36O o +0),(9O o -0),(9O°+9},(O+0),(O'-0)(27O o -e),(27O o +0) 

" ' ■ -x; $ Wj] 

/A A /iiiijS;: , : ;x , : ;1 ,, hi?" ! / UU* 

240° =(1 80° +60°) or 240° =(270°-30°) I /f / /jjg/ 

”i 3©° i so p /jjff 

3QO°=(36C||*0O c | ; x!i :: 3Oi o ={27O o +Si*J'" "".S?|lll:/ /|!5 

330°=(38^l|||ilir 33G°={27G 0 -f-S0 0 } 

L^UeLo* j| 360° r.A? t^i ( 2?r 6* j£t jf) 360° 6- ^jtjH o^Ua ot£ tit / 

AiA o- 1 # W«KZ ^ (2# CjlifrUoa jS 360° UtifrUa®) 

. [0,2;r) jl |*0,360) ^t 


#% i ♦ 4* X 6. **. "7 4 i. t i. i * , 


: ^5M JUS AyO ^ JtjaJI «3 JbuS 
■ 2 ;r ch jS 360° (jiS tit 4 4»ij!jiJ ^LSit a&J 

4/^ ^ AJLCaIS uiwll ^ui| 4 jll 360°,180° <—itixUUt qa jrjJ JU& ilUUj I Jit ( 2 ) 

4 ^ ^ ^ . cos ijn-i cos j sin Jfea sin Sli«l 4JU~ 

(A) CO jA* 4aa&l! oil 270°,90° o tl aul i t <> asp £* ULkS tit Ut 

.... cotan 2 »«a 2 tan j sin 5 ^ cosin 5&*a.41® co jt 411 
UJli) j 2 jit Jfe ^Ut Jitlt ^jt Ji gli llH Jllvt c> 4Jt ia^m (jjUlt Jilt) ^t j&t 

^ ■ UluxuI! c>» JTjJ OjSij ^ ImI I jjilt 42jtlt 

1 « 1J " ' f 1 U ! ill i\tt ^6 t utt otf ii j ^ijLuait J^XaII dUiluLwit tat Ut 

Oil»UL* Ufe ^SH3t mt iljtJ OV co tilx jt 4illLi t^uat Jjil M/tfilt 

.(cos30 = sin60) 

jl (^Ud *-«A..4iJa„i T ux_ > JS) ^U&wiSjj Ut 4jjtJJt 4 j 1 ^!t ^jlt ^1 4itlt Sjilt Sifrt ja L-ta^ ^ 3 ^ 

. ( A**') 4j 1 ^llt ^jJl jjU-4 


© U mlazemna UjlJI bu)/-VLo gd jq/VLoH 















y^.' U " r< uLutfbp' A \ 

dd^UJI JI$Al) 

<i«yuyt <u$l>JL U*dUf$ dJU iujtj <y5l 4J>iWl JI$aJ* 





sin{90° - 0) = COS 0 

cot(90° - 0) = tan 0 

cos(90° - 0) = sin 0 

sec(90° - 0) = CSC 0 

tan(90° - 0) = COt 0 

csc(90° - 0) = sec 0 


(9o°»e) | 


sin(90°+ 0) = COS 0 

cot(90°+ 0) = - tan 0 


cos(90°+ 0) = - sin 0 

sec(90°+ 0) = - CSC 0 


tan(90°+ 0) = - COt 0 

csc(90°+ 0) = sec 0 



- (i8o°-6>) 

sin(180° - 0) = sin 0 
cos(180° - 0) = - COS 0 

izemna ix 

tan(180° - 0) = - tan 0 

cot(180° - 0) = - cot 0 
sec(180° - 0) = - sec 0 
csc(180° - 0) = CSC 0 



cjuitgj.jji^iga (i8o°+ 8) | 


sin(180°+ 0) = - Sin 0 
cos(180°+ 0) = - COS 0 

tan(180° + 0) = tan 0 

cot(180°+ 0) = COt 0 
sec(180°+ 0) = - Sec 0 
csc(180°+ 0) = - CSC 0 


(270° - 0) ^|>U5»j>5t^lJij-Ui ~| 

sin(270° - 0) = - COS 0 

cos(270° - 0) = - sin 0 

tan(270° - 0) = COt 0 

cot{270° — 0) = tan 0 

sec(270° - 0) = - CSC 0 

csc(270° - 0) = - sec 0 



HOO mlazemna 


LuJl I^O^jI lXo/&> £0 jO/'VLolII C±J>£>I 































jLUvf AT 

& h *& n^tP <270°+ e> ^p^ijjijij-ui~| 


sin(270°+ 0) “ - COS 0 

cos(270°+ 0) = sin 0 

tan(270°+ 0) = - COt 0 

cot(270°+ 0) = - tan 0 

sec(270°+ 0) = CSC 0 

csc(270°+ 0) = - CSC 




gl^a^^e 23 (36o°-8) ^t^^tjjgijjji | 


sin{360° - 0) = - sin 0 

cot(360° — 0) = - COt 0 

cos(360° - 0) = COS 0 

sec(360° - 0) = Sec 0 

tan(360° - 0) = - tan 0 

csc(360° - 0) = - CSC 0 


(360°+8) C^[>U^J>>S»JJtJtjjJt ~“| 


sin(360°+ 0) = Sin 0 

cot(360°+ 0) = COt 0 

cos(360°+ 0) = COS 0 

sec(360°+ 0) = sec 0 

tan(360°+ 0) = tan 0 

csc{360°+ 0) = CSC 0 


420° , 330° , 210° , 150° , 30° : iMLiUi<j*II U$I>JJ <y>UI JI$All ***** 11 JU» 

J$2I ^ **i 30> u^M (t) / JaJ( 


.-. sin 30° = 1 
2 

esc 30° = 2 


cos 30° 
sec 30° 



tan 30 = 


1 


73 

cot 30° = 73 


4*iU1l »yi J> £*i 150° UmUa ^J\ «uif>Jt fW) 


. . sin 150°= sin(180° - 30°) 

= sin 30° = 1 

2 

OR 

sin 150° = sin(90° +60°) 

= cos 60° = - 
2 


cos 150° = cos(180° - 30°) 

= - cos 30° = - — 

2 

OR 

cos 150° * cos(90° + 60°) 

= - sin 60° = - — 

2 


dOO mlazemna 


LuJl 1 m£|1 hjO/YvO JO jQ/\LglH Q±J>£>I 

































cjujt &ji\ ^ 2io° ijjy* (S) 


.-.sin 210° = sin(180° + 30°) 

= - sin 30° - ~ 

2 

OR 

sin 210° =sin(270° - 60°) ! 

= - esc 60° = - ~ 







cos 210° = cos(180° + 30°) 

= - cos 30° = - 

2 

OR 

cos 210° = cos(279° - 60°) 

= - sin 60° = - — 


tan 210° = tan(180° +30°) 


tan 210° = tan(270° - 60°) 

= tan 30° = 7L 

73 

OR 

j = cot 60° = -i 

73 




cot 210° = cot(180° + 30°) 

OR 

cot 210° =s cot(270° - 60°) 

= cot 30° - 73 

ss tan 60° = 73 


sec 210° = sec(180° + 30°) 




sec 210° = sec(270° - 60°) 

= - sec 30° = - 2 r- 

73 

OR 

- - esc 60° = - 

2 







CSC 210° = csc(180° + 30°) 

nR 

esc 210° = csc(270° - 60°) 


= - esc 30° ~ - 2 




= - sec 60° ~ - 2 
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4 ^ 330° UwU (>UI S>JS (J) 


sin 330° = sin(360° - 30°) 

= - sin 30° = - - 
2 


sin 330° = sin(270° +60°) 

°* =-00860°=- 1 

2 


330° 1*4$ 4*jl jil UUt 4^1 Jljiit ^ (>S! / teUi 


420° = 60° + 360° jit / 

* liUl (60°) 4djiJit 4*J o-ii v* (360° + 60°) iliiit ^ 

!i& (> jt 360° 360° <> jjii chU uis |j| <uL UjSj ^ J#*- Jil 

420° - 360° = 60° 6^ i M c, j * j* 6Cf <j 4^' yJl 

sin 420° = sin 60° = 

2 
1 

cos 420° = cos 60° = — 




I (- 0 ) 

' ^. '::.-.;' ! ''--j!ir jJ&t Jo-^ ! 

^ ■:/ _ " ■• ' ' .' .■ 

cos (-0) = ~ ^iyc^s 0, sin (-0)= — = -sin 0 /tan (-0)#— = -tan 0 

,■+■. Wife + /*%*’ + 

or = 8in (- B ) =i ^i!li = -urn, 
cos{ *4 0) +COS 0 

Ja S&aj 4Jli + OljLAI yk. (Ijjaj L^-Ls > J4S3ij / 

: Jfij Wi 

A*/jif 


sin(-30) , cos(-30) , tan(-SO) 



COS 


tan 


sin 


all 



&Lej lu& 

] * ** ■* 


<Uis 


* 4 * * 


JS 



sec 


cotan 


CSC 


+ , 



■j- 


4 * 


-s- 




4 

3 

2 

1 


&\J\ _30° 4jjI jil / jaJ) 


e^jVI <> SjUVI Uijft 


sin(-30) = sin(360-30) = - sin30 
cos(-30) = cos{360-30) = cos30 
tan(-30) = tan(360-3O) = - tan30 

£UjYI ^ — 8) 4 j$ 1 JJt 4lta» (jS <UjLwJ 1 CjLu( (^Sm I 

. IfuiJ ^LL-Jl kktJslUj £j! J\ 
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tan(-150°), cos(-240°), sin(-240°) ^» /12JU4 
(^jVI Aijjkll) jitt Ma> OjOj / Jail 

sin(-240°) = sin(360°-240°) = sin(120°) &U» </ S“ 

\fz 

= sin(180°- 60°) = +sin60 = — 

£ 

cos(-240°) = cos(360°-240°) = cos120° 


= cos(180~6G) = - cos60 = 


tan(-150°) = tan(360° -150°) = tan(210) 


= tan(180 + 30°) = + tan30 = 


1 

V3 




(hj&S\ AhJal\) / JftJt 

sin(-240) = ~sin24Q = - sin(180 + 60)= -(-sinSO) = sin60 =— 

-1 

cos(-240°) = cos240° = cos(180+60) = -cos60 = — 

tan(”150°) = -tan 150 = -tan(180°-30°) 

1 

= -(-tan30) = +tan30° = -j= 

v3 


19 7T 

tan(-300°) , cos780° , sin(—-) 

t 

. ,19;r v . ,19 tt 16;t . __ .3^* 

sin(-) = sin{—— - ——) = sin—- 


cos780 = cos(780° - 720°) = cos60 £ 


sin270° = -1* 


1 


tan(-300°) = - tan 300 =-[tan(360°-60° 

■ tan60°] = tan60° = a/3 


^ / 13 414 # 


/ JaJI 


©oo mlazemna LuJl lijo/’iLo gp 


























An 


-*) J>ia» | 


teaJt tpyl^M 


cos 6? » cos(M _ #) 5 sin(— + $ ) 
'»- 


-8 


64 


cos 2 0 = 1 - sin 2 © = 1 - (—) 2 = 1 

17 289 

289 - 64 225 


sin 0 ~ — gfitaifl) 
17- 

I Jail 


15 


289 


“#■ COS0 = 

289 17 


dUaalf Sin-^t s jUl Ua *jf Ji 2- jl tULSlI *4 JI 2- *23 2ujUII .\ 


15 


cos 8 = ^ijll 5 ?jii iJ 

17 

-15 

cos 0 = — ajjJ! Ji 

»p ^ir 

o rr o o 

cos(———- - #) = cos(270 - 0 ) = -sin 0= - (—) = — 
2 17 17 

sin(— + 0 ) = sin( 90 + 0) * cos 0 = -- £*jtt ^ 

2 17 


-15 

17 


data ^jii ^ 


: Ml 270° < B < 360° , cos B = 0.8 11$ (2) 

sin B 5 cos(270°+B) , cos(270°-B) 

^lL«4f qa jit Jl, i^sla /JaII 

270° < B < 360° 


cos ~ + 


sin = 


Ci SI rl " IJ 


10 


sin B 


2d = , 


8 42 _ „ 64 100-64 . 36 


cosB* =1 -(—r =1 - — 
4 10 ; 100 


100 100 


sin B = ±™ £jjJ* 4_2ui|f^i 


sin B 


cos(270+B) = sin B = 
cos(270-B) = -sin B 


-6 

10 


10 

-3 


V10 J 


8_ _ 3 
10 ” 5 


I ya> jii*<.i"Jt i u&l 

•vA*o-Y-*iY/<w\vorn\ /jju^ 

§oo mlazemna LuJl lijO/’iLo JO jQ/^OlM Q±^>£>l 
























^.ykr# wa a U ClLy^UjJt AV 

: 4^i um^U 90° < oc < 180° 


li I lli A .' 'ii^i t 

sir»oc = ~ I'M (3) 
25" 


sin(90- oc ) - cos(180-oc) + cosl20° = x 
x = cos oc - (-cos oc) + cos(180-60) 
x = cos oc + cos oc - cos60 


x = 2cos oc - — 
2 


cos 2 oc = 1 - sin 2 oc = 1 - (^) 
49 


x = 2(—) 
25 


625 
“7. 1 


cos oc 


24 

25 

-7 
25 

14 1 

25 ’ 2 


2 _ 


1 - 


576 

625 


-28-25 

50 


625 - 576 
625 ’ 

OCg ^ ^ 


-53 

50 


: a s ^1 (4) 

cos(—+0) cosl—- 0) - sin(/r+8) sin(;r-8) = 0 
2 2 

-sin 0 sin 0 - (-sin 0 sin 0) = -sin 2 0 + sin 2 © = 0 

JjkJf = 


( a ) sin oc > 0 
+ 

ffa) sin oc > 0 
+ 

( c ) sin oc < 0 

W Since < 0 


; m oc 4# mjJI JA* (5) 


COS OC 

> 0 

JjVIjjytJl 

+ 



cos oc 

< 0 

giCtflg^ 

COS OC 

< 0 

iiujiajjtji 

COS OC 

> 0 



atu LUA U»A 

4~“ 

cos tan sin all 


© U mlazemna UJl bu^VLo gd jO/^LoJI 













^ lAiiJj 


fa) sin270° = 2sin30° 


(b) sin90° = 2cos60° ^ 1=2 


1 = 2x— ^-1=1 
2 

1 


x- 


1=1 4ao^«s 


4*32! ^ ^ I©) 

A. il^st 4,. 


(-1 * 1) 


(c) cos 150° = —tan 120° 4 cos(180°- 30°) = -tan(180°- 60°) 

2 2 

■> -cos30° = - —tan60° 4 = -lx-v/3 ^ 

2 2 2 2 2 

fd) cos(30°+60°) = cos3Q°+cos00° cos90° = cos30° +cos6G c 




+ Q _V3 + ! 4 0 _1+V3 


2 2 


*. «a£ «*» <«<& *sa* tie# «M was rea? yfeis tjsfej; g«& pfe teas 


(a) sin(90° + cc) + cot(270 r ) + cos{180°+ oc) = tan# 

cos oc + tan # - cosBc = tan oc 

iiosr#- + tan oc = tan oc 

0 + tan x = tan oc 
tan oc = tan cx 

Cf.-M 

(b) sin 2 135° = -(1 -cos270°) 

1 

sin (H8CI-45) = -(1 “ 0) 


i (7> 


/ jAl I 


sin 2 45° = 


1 

2 


W2j 


(DO© mlazemna LuJl lioO/’iLo ££ 4 /HaH 




























































jMijIj o«tiUd J>a §1 £$aaI a&jrfWI JI$aJI_[4-9] 

* cos (x 1 - x 2 ) J5- JtjJ (A *** u >“ 
JijdL dii Afclfrj cos(x 2 + xj 

. sin x 2 , cos x 2 , sin x^ , cos x i 


[ cos(x 2 + xj , cos(x 2 - X,) 4jSi» / *j)] 

(inner product) uLgxUU ^4J0I u*oJ 1 & ALail fU*i*d* *&> 

jjU-dl Jjwul gyS Oq,Op LWf^iSI &4J ^iU*' (/* 8 ^ ^ 

(6 = x 2 - x 1 and that 0 < 9 <&) : O' 

0^ 


op »oq = 


op 


oq 


• cos 0 


op 6 oq = 


op 


oq •cos(x 2 -x 1 ) 


m 


l^W 3JUJ1 Uial l& 


op 


oq 


= 1 


-4 -> 


op • oq = cos(x 2 - 

.-. (cos x 1 , sin x.,) • (cos x 2 , sin x 2 ) = cos(x 2 - 


: O' 


; ^ <U*J 


cos(x 2 - x,) = cos x 1 cos x 2 + sin x t sinx 2 


.( 1 ) 


: (1) &Ua&dl 3C, t> VJU (-X t H 
cos(-x 1 ) cos x 2 + sint-x^ sin x 2 = cos(x 2 -(-xj) 


cos(x 2 + x,) = cos x 1 cos x 2 - sin x.,sin x 2 


.( 2 ) 


too mtazemna LuJt 19X^)1 IjUO/’iLo £0 jO/'VLoJI Q±/Ji£>l 











































^ n '‘ 


4 




^ ■$ 


Li:auA3E^n^%iii^iX2-J«LiUa 


-^t>-3H»-.— -■ — ~ --. i ib ii mmmu mi—fWiM-i f rrTTTi g ™- 1 

sin(x 2 4- xj , sin(x 2 -xj < 3 £k/Cyia j 


®m(x 2 + x,) * cos[~90° - (x 2 + x i )J 
-cos [{90° - x 2 ) - x 1 J 

= cos(90° - x 2 ) cos x i + sin(90° - x 2 ) sin x t 
- sin x 2 cos x 1 + cos x 2 sin x 1 



cos x 2 cos x, - sin x 2 sin x 1 




: cos x 2 cos x 1 j* J*u*M 4**!* 

sin x 2 ^p8^ + cps^'' sin x 1 
cos x 2 ep®^ cpssr^ cos x 1 
cos^tT coa^ sin x 2 sin x 1 


\ 


cps^cps^ 

_ tan x 2 + tan x 1 
1 - tan x 2 tan x 1 


■■■tan(x, + x,) = -^lik-t*gP.*i 
1 - tan x 2 tan x 1 


■{5) 


; yJ&Ui«aaJ (a) ^SjlLiali ^ x. t> Via (-X,)^ jUj 


tan(x ? -x,) = tan x » tanx i 
1 + tan Xj tan x, 


.( 6 ) 


€>00 mlazemna LuJl buv’iLo 50 iO/VLoJI 











































sin15° , cos75° 

cos75° - cos(45° +30°) 1 ^ 

= cos45°cos30° -sin45°sin30° 

1 73 1 | 

S VTT 72*2 

73_1 ,73-1 

" 2V2 272 272 

sin15° = sir»(45°-30°) 


= sin45°cos30° -cos45°sin30° 

1 73 n 
= 72’ 2 72*2 


1 ft - 75 

1 V3-1 

" 272 

2 J 2 24 z 


mlazemna.coml 



16JU» 
I JaJI 


tan 15° = tan(45° -30°) 

1_1_ 

_ tan 45° - tan 30° _ 73 

1 + tan 45° tan 30° 1 + 1 x - 

73 

73-1 

73 _ 73-1 ^ 73+1 73+1 ^ y3 _ 73-1 
73+1 73 ' 73 ' 73+1 73+1 

73 




®oo mlazemna 


LuJl 1 W&O £0 iO/VLoH Q±j>£>l 



























/ dUwVt jUfil 




jma <TJI 


tan 2 oc , cos 2 oc , sin 2 oc ; u i*. a U o < oc90° ‘ sin oc< — |j) /I7jtu 

5 


sin 2 oc + cos 2 oc = 1 
16 
25 


16 2 , 
+ cos x = 1 


/ >11 


cos 2 oc = 1 - — = JL 
25 


P- sin 2 x — 2 sin oc cos oc 

sin 2 x = 2x~ x 3 = — 

5 5 25 

c °s 2 oc s cos 2 cc - sin 2 oc 


. COS QC = i — 

5 

_ 3 

cos oc = — 

5 


_9_ 

25 


0< oc <90° 



, m 

tan 2 oc'^JJfv;, 

25 

(a) sin 2x = 2 sin x cos x 

(b) cos 2x = cos 2 x - sin 2 xi 


> X JAt JS1(1) 




(c) cos 2x = 2 cos 2 x -1 

(d) cos 2x = 1 - 2sin 2 x 
2 tan x 


(e) tan 2x = 


1 - tan x 


(a) sin 2 (|) = 


(b) cos 2 (|) = 



: £lfi t j i ijii x J&J ( 2 ) 

(c) tan z — = i r sinx 
2 1 + cos x 


l 


I j* 2UL»VI Ufa! 

. •VA-o-r-<\iY/-v<\-wornwjjLiM 
© jO mlaz emna LuJI \$&4£i\ \laj\a go x>/'VjoJI c±jji£>I 














































n 


sin— w**l /18<JU* 
8”^“- x — 


n 4 1 V2 -1 

1 - COS— I - - 7 = — -r=— 

sin 2 - = 4 = _V2 _ V2 

8 2 2 2 


V2 -1 V2 

X 


2# V2 

2 - s/2 


£)a (jAm jJatJf (ja (jialAu £ji UJU jSj3 


.'.sin 


*_ \2-Jz „ sh-42 


8 


4 


(?■-*■ J) 


cos 22°30 / 


sin 22°30 / : cjUwtbJl £jj<x* /• 19 JU 0 


. !m 2 „o, n ; _ 1 - cos 45 


sin 22°30 


/ Jftlf 


1 


2 2 - V2 


sin 22°30 / = -^2 - 4l 
2 


1 + 


1 


cos 2 22°30 / 

2 4 

cos 22°30 / = 


4l „ 2 + v 2 


cos 4 — - sin 4 — = cos x , V x e R 


cj 5 u& /20JLW 


4 X » 4 X g 2 ^ s 2 ^ 9 X , 9X4 

cos 4 - - sin 4 - = fcos 2 — - sin — )(cos — +sin 2 -) 


/ Jftlf 


= cos(2(|))f1) =cosx 


©©©mlazemna Ij^JI Ijuo^&o 4 /\LglH q±j>dJ 

































tan 2x » cos 2x , sin 2x ; 4***^ o° < x < 90° c^iSj tan x » — ^g j^j |*g| 

. ^->» A^HaII umaJI JSS J JjVI ^jjJI ^ £& 4jjlJil &t AJluwJ) ClJaxs / JLaJ t 

3 3 


tan 2x 


_2 tan x 

1 - tan 2 x 


2x 


9 

16 


7 

16 


3 x 16 = 24 

2 T~T 


1+tan 2 x = sec 2 x => 1+-?- 

16 

^ 7^ tz 

sec 2 x = -— :r> secx = ± — 


sec x 


secx= 


16 4 
_5 

•- <l$iS 50 ^ e^x cos x=- 

COS 2x=2 COS 2 X - 1 rr> cos 2x = 2 X — - 1 


tan 2x= 


sin2x 


.32 __ 1= _7 
25 " ~25 


cos2x 
24 sin2x 


24 

=>sin2x = — 
L . 25 


25 


cot 2 OC , esc 2 OC l Uy^li 0 


< ex: < 


^ 26.5° /g 

sec OC = — aS fil (2) 


2 2 
• ***•>* JSl JjVI ^jil ^ / JsJl 

tan 2 cc s sec 2 oc -1 = (2^.) 2 . -j = - 1 

2 4 4 

1 


lance = 


tan 2 oc 


cot 2 oc 


2 

2 tan oc 
1 - tan 2 oc 

= _1 

tan 2oc 


2 X 1 

2 . 1 4 

l”l “ 3 " 3 
4 4 


2 oc = 63 c 


esc 2 2OC = 1 + cot 2 2 oc = 1 + (f ) 2 = 1 + _?_ 

4 16 

5 

CSC 2 OC =S _ 

4 


16+9 _ 25 
.16.“ 16 


nilazemna U^Jl bu)/-\Lo gd jO/\LoJI 




















4 

sin(2oc -90°) , cos(180° - 2oc) 90° <x< 180° , tan 2 x = — tfE U\ (3) 

; I j jgjh / JaJI 

sin(2 x - 90°) = sin - (-2 x + 90°) = - sin(90° - 2 x ) 


= - cos 2 oc 

sin(2 x - 90°) = sin2 x cos90° - cos2 x sin90 c 

= sin2 x x 0 - cos2 x xl 
~ 0 -cos2 x 


/ 



V 2 X 


AiLwJi Jjlai* <> (X) AjjJIaII uu^I £jaa«j i> cos 2 x W ^ 

cos2 x = 2 cos 2 x -1 


= 2 


-3 V 

- 1=2X 13 


Vl3 


18 _ . 18 _ 13 _2. 

1 13 ~ 13 13 13 


v sin(2x - 90°) = - cos2 x = 


cos(180° - 2 x) a - cos2 x « - 


13 


sec 2 x = 1 + tan 2 x 
-•v/Ts 


sec x a 


COS x = 


sec x 

3 4jU»JI 


,Jii 


I 


& 


JH ♦ # , 



_ .VA-O'T-W/'VA^VOmWJjU^ 

(gi | | mlazemna b^Jl I M^fl Uu^lLo X)/VjcJI ^>£>-1 














icss 


/ &liy#5sh 


*4** 


fl*i 


003(180° - 2 oc) = - cos2oc 

tan 2 x +i s sec 2 oc 

+1s S ee 2 oc <# sec 2 oc =-1^ 

9 






sec oc = qp -^ r ^" 


(J OC cjl Lw 


.’, sec oc 


■\ COS OC = 


-/13 


-3 


(sec oc tjijjUfce COS oc ) 


Vl3 

sin 2 oc + cos 2 oc = 1 
sin 2 oc = 1~cos 2 oc ,, ; g* 

•i3' Mi; i! 

,i’ ; J‘ H. 




9 .4^' 

= , -13 = 13 C 


sir 





sin x=^p—f— 

mlaze to* com 




.\sinx = 


Vf3 

cos (180° -2 X) = - cos2 x 

= -(cos 2 X- sin 2 X) 


= - 
M3 13 * 


4 4 „-5 
13 


sin (2 x —90°) = sirs [ - (90° - 2 x )J 

= -sin (90° -2x) 

= - cos2 x 

_ -5 
" 13 


ooo mlazemna LuJl \$jx&y\ lioO/’iLo go jO/HaM ^>£>1 


















tan p 3 
tan qc 


cMj p +0C = 45° ***>• SjU 4-jjU P * oc js afi fill (4) 

tan 2oc , tan 2p 

2 oc+p = 45° 

p = 45° - oc 

2 


tan oc __ 2 
tan p ~ 3 

tan oc 


/ Jail 


tan(45°-oc) 3 


^ Stance = 2tan(45°-oc ) 


Stan ex: = 


2(ta n45°- tan oc) 
1 + tan45°tan oc 


« f __ _ 2(1 - tan oc ) (2~2tanoc) 

(1 + tan oc ) (1 + tanoc ) 

Stan oc (1 + tan oc) = 2 - 2tan oc 

Stan x + Stan 2 oc = 2 - 2tan oc 

Stan 2 x + 3 tan x + 2tan x»2 = 0 

3 tan 2 x + Stan x - 2 = 0 —» (Stan x -1)(tan x + 2) = 0 

Either 3 tan x -1 = 0 or tan x + 2 = 0 


3 ta n x = 1 


tan x = -2 



aJift. Ajjilj QC 


tan x 2 


1 

3 .2 


tan p 3 tan p 3 

2 tan p = 3 x - 2 tan p = 1 

3 



tan2 x 


tan2 x = 


2 tanx 

1 - tan 2 x 

« 1 1 3 

2 X 2 _ / _ 3 


tan 2p , tan 2 x jjaLy £Vt 


1 - 


2 x 


X 

1 4 


.3' ,8' 4 


tan 2p 


1 - 


1 3 3 


© mlazemna UJl bu)/-\Lo gd jO/\LoJI 



















U 

cot 15° 




QC 


¥^>' fJ COt— = 


_ H + COS oc 


1 - COS oc 


, oc 

m COS-.-. 

cot 2 — = ——-2_ 

2 sin 2 — 

2 

1 + COS OC 

= 2 
1 - COS OC 

' 2 .~~ 

_ 1 + COS OC 

1 - COS OC 


cot * = . 1 - cos - 
2 VI- cos oc 


ai^{ (5) 

I ja|| 


1 + COS OC 


i 


X 



cot 15° = 


1 * cos30 c 


1 -cos30° 
= 3.7316 



fa} (sin 0 + cos 0) 2 = 1 + sin 20 

L.S (sin 8 + cos 6) 2 = sin 2 0 + 2sin 0 cos i + cos 2 6 
LS = sin 2 0 + sin 20 + cos 2 6 (sin 20 = 2 sin 0 cos 0) 

L.S - il^ 2 ? + sin 20 + 

2 2 

i s = 1 ~ £os 2lf + 2 sin 26 + 1 + pwrZf' 

2 

, c - 2 + 2 sin 28 2(1 + sin 20) , 

L.o - -———— = - —-—-L = i + S in 20 

= R.S 


4*521 4M £w2| (6) 


uajjojf (sin 0 + cos 0) 2 


= sin 2 0 + 2sin 0 cos 0 + cos 2 0 
= sin 2 0 + cos 2 0+ 2sin0cos0 
= 1 + sin 29 = 


i piia j* 


© U mlazemna UJl Llq/&o &o jq/VLolH 
































uL*bji\ W 


giihj)il( 


cos20=1-2sin 2 0 

cos 20 = 2 cos 2 6 -1 

2 sin 2 0 = 1 - cos 20 

cos 20 + 1 = 2 cos 2 0 

„ : „2 Q _1 - cos 20 
sin 9-_- 

2 cos 2 0 = 1+ cos 20 

2 

2 _ 1 + cos 20 

cos 0 = --- 

2 


(b) sec(x-y) = 


sec x sec y 


L.S=sec(x-y) = 


1 + tan x tan y 
1 


1 


cos(x-y) cos x cos y + sin x sin y 

COS X COS y Lfk' J 

1 

cos x cos y 


(C) 


cos x cos y + sin x 

; s 

in y 

i 

cos x cos y 

1 

3 

sec x sec y 

X 

(0 

o 

o 

II 

(/ 

cos y 

cos x cos y sin x sin y 
cos x cos y cos x cos y 

1 + tan x tan y 

sin(-cc) - sin(/?-90°) sin(oc 

-180°) + cos/? 


-cos(270°+cc) - cos/? sin(180°+oc) + sin(90° + /? ) 


= 2 


. trt _-sinoc - sin[-(90°-/?)] sin[-(180°-oc)] + cos/? . 

-sinoc + cos^ -sinoc* cos/5 '■*= 


-sinoc - [-sin(90°-/?)] -sin(180°-x) + cos/? 

-sin qc+ cos/? -sinoc+cos/? 



— 1 + 1 — 2 — i Ja jla3\ 


§oo mfazemna LuJl lijO/’iLo jo jo/HaM 0±/>£>l 































jdjt / jImVI <21Jt&l 1 ♦ ♦ 

(d) tan(270°-oc )+ sm ( 180 °~ cc ) + cos ^ = 

1-cos(180°-x) 


cscx 


>hijYI J »jiJt 


= cot X + 


sin oc 

1 - (- cos qc ) 



/ JftJ! 


eosx sinoc 

since 1+cosx 


cos x (1 +cos x) + sin 2 x 
sin x (1+cosx) 



cos x + cos 2 x + sin 2 x 
sin x (1+cosx) 


(e) sin20 


mlazemn 

L.S = sin(20 + 10) = sin30 = - 


in* corrl 41 

“ -r = R.S 


sin x 



(F) cos35° cos25° ■ cos55° cos65° = - 

2 

L.S = cos35° cos25° - cos55° cos65° L.S 

= cos35° cos25° - cos(90° -35°)cos(90° -25°) 

= cos35° cos25° - sin35° sin25° = cos(35° + 25°) 

= cos60° = 1 = R.S 
2 


€>0 J > mlazemna LuJt hjO/YvO £0 jQ/Ha)I 0±/>£>l 
























































(g) sin 2 x cos 2 x 


&■ 


(raJuuSW 


. 2 „ _2 _ 1 ■ COS 4x 


8 


.2 , 1 - cos 2x W 1 + cos 2x 


L.S = sin cos x = ( 


)( 


1 - cos 2 2x 


1 - 


1 + cos 4x 


2 - (1 + cos 4x) 


cos 2 2x = 


1 + cos 4x 


2 -1 - cos 4x 1 - cos 4x 


2x4 


8 


= R. 3 


sin 2 x cos 2 x = 


1 - cos 4x 


8 


i da= sin x cos x = (sinxcosx) 

= (-sin2x) 2 --sin 2 2x 

2 4 

1 -cos4x 1 -(1-2sin 2 2x) 

j*jyi uijJbli =--- = ---- 

8 € 8 

i 

-1 + 2sin 2 2x _ X»in 2 2x 


8 


= -sin 2 2x 
4 




. -- 

/Jail 


^4jVt USjlaJi 


j*j ju UJUIdu p 1 ^ jjw £)t ^ q\ 

4^Aj ^ ^A uu> 4 sw^jJj ^0 diUI 

*iUI ^ -U JuJ j* jaIM 2U*l> 

3uW^I 

^wv *«llw IIH ? *vnMM P VPNVIR 

I 1 

© (J mlazemna Lx^Jl go o/'VLoJl ^>£>-1 






















(h) sin 4x = 8 cos 3 x sin x - 4 cos x sin x 

R.S = 8 cos 3 x sin x - 4 cos x sin x 





= 8 cos 2 x cos x sin x - 4 cos x sin x 

i + f'Ae 

“ ^ x - -jg- - COS x sin X - 4 cos x sin x 

= (1 + cos 2x) 4 cos x sin x - 4 cos x sin x 
“ {i + cos 2x) 2 x 2 cos x sin x - 2 x 2 cos x sin x 
” (1 + cos 2x) 2 sin 2x - 2 sin 2x 

= Xsisr2x + 2 sin 2x cos 2x - 
= sin 4x = L.S 

4riUi) «Wj4aJ( <>jVI (JJaii R.S = 8 cos 3 x sin x - 4 cos x sin x 
~ 4 cos 2 x sin x (2cos 2 x - 1) 

= 4 cosx sin x x cos 2x 
= 2x2 sin x cos x xcos 2x 
= 2 sin 2x x cos x 
" sin 4x = L.S >-uVi tijiail 

_______ | 

““ ■*•***« — »< m HWbf up hp> m,*m n« t»-- — H« sj.-m _ ——, n ———— — — _ 

cos x j sin x cos 3x j sin 3x (7) 


/Jag 

sin 3x = sin(2x + x) = sin2x C os x + cos 2x 8 in x 
= 2_sin x cos x cos x + {cos 2 x - sin 2 x)sin x 
- 2 sin x cos^x + cos 2 x sin x - sin 3 x 

= 3cos 2 x sin x - sin 3 x 


cos 3x = cos(2x + x) = cos^2x cos x - sin 2x sin x 

“ fco$ 2 x - sin 2 x) cos x - (2sin x cos x) sin x 
“ cos 3 x - sin 2 x cos x - 2 sin 2 x cos x 
= cos’x - 3 sin 2 x cos x 

§0 8 mlazemna LuJl \x*/U EP q±j>£>I 



















uu aii 1 ♦ f 

Trigonometric equations 


hc Um.Mii i l-. Ai‘Sim r M 

mi ai^uai [4-105 

kM$M 


Ufjj SiP jl 4 JLsla 4jj!j] jfiS! j! 4j|j j^u 4^jlLi 4Xob 

B , K e R 4p> COS X=k , sinx= B gr* Uj>*a ,k«y!j 




0 < B < 271 1 UUM XsjJbfc# SLijfj 4^«i-jS B < «Wj4»s* <&4$tj ^LjJi ^ g&4 

fa) sin x = sin B <=> x = B or x -tt -B : ^jjVI cjVlaJl o-J^J 


x = 180° -B 


qA&MLj 

sin x = sin 45° giS tef /21 JUU 


sin x = sin 45° <=> x = 45° or x = 180° -45° =135 c 


/Jail 


x = 45 c 


or x = 135° 


sin x = - 4^UI MM Ja /22 JU* 


sin 30 = - O' / Jail 
2 - 


sin x = sin 30° <=> x = 30° or x = 180 - 30 = 150 c 


(b) cos x = cos B <=> x = B or x = 2;r - B 
either x = B or x = 360° - B 


O' gH** cjjyluJi gH^Wj 


cos x = cos 75° ^**1' J* /23 Jtta 

cos x = cos 75° <=> x = 75° or x = 360° - 75° = 285° 

either x = 75° or x = 285° 6' <#1 


©GO mlazemna LjuJl V^O X3 /\LoH Q±J>dJ 


















Ui 


COS X 


18 0° - 60 ° = 120° 

-1 


or 


/ L - jLL & rn . a 

1 - 

- /24 JU# 

iilUJIj ^jIjJ} <^|*JjJt ^ 5^2 X .'. cos x < 0 D* W / JaII 

<> cK ^ Sllfj 

180° + 60° = 240° , „* , .. 

--- l 4-» Uj ¥» uA ^ <iiW £V 


cos x - — <=> x = 120° or x = 240° 

(c) tan x = tan B o x = B or x — tt + B 
either x = B or x = 180 + B 


6ff> ijjljH y* 1 yjL*, 


0* ifA cH^Wj 


!§0 # ss-tan 53° A /25JI*# 


tan x = tan 53° <=> x = 53° or x = 


/ jAll 


either x = 53° 


or 


;i xS§i233 e 


tan * /3 , j 


tan x =5 %/3 <=> tan x = tan 60 c 


i m 


. x = 60 c 


or 


x “ 180° + 60° = 240 c 


tars 4x = - cot x 


tan 4x + cot x = 0 j* f 2 j jy^ 

/ jAll 


J&i! <Ul ^uJl ^jJ! ^ ^4 gft 4 jj|JJ| ? Uu^4jfiu^JS 

•’• either tan 4x = tan (90° + x) -#■ 

I ^ * 

4x = 90° + x 
3x = 90° * 


4x - x=90° 
x = 30° 


or tan 4x = tan(270° + x) ■# ^ujJI 

4x = 270° + x 
3x = 270 

•’• x s 90° <- tW 5 {30°} = d*il g« 

© U mlazerrma U^Jl I^xx^ejI bu)/-\Lo gd x>/UaM 

























uu^ypi $ ♦ © 4*?4I 4 «u^# 

2 cos 2 x + 3 cos x - 2 = 0 c> /28 
(cos X + 2)(2 COS - 1) = 0 ^jjautlL JK1 / JaJ 

either cos x = -2 

-1 < cos x < 1 0¥ J*fci 

1 


or 


cos x = 


cos x = cos 60 


x = 60° 


djV» CmJ^ ta* 4 cos x dj%j 

J#si <i <i) 

= 300° ^dljM &jM j (M) 


cos x = cos(360° -60°) ^ x = 360° -60° 

[60° , 300°} = 


a Sin X + b cos x = c S qa AJ i &aJ i C^SaA\ |i| 
(cos x) , (sin x) ^ <> ^ 

J* sin 2 x + b sin x cos x + cos 2 x = d Sjj«all £>* 4 jIIa&aS| Cs^jIaaII (2) 

(cos x) , (sin x) c> J* c> &&** 4-^ </* 

Aia^ujj 4jjtx»a J^aaj 4JjI*a!| jA«a <_$jL*u g ( b,C Cj^IaaH Aa.1 £t£ !i! (!| 

■ OOO ^ CA^J 

£)LS tgia* Iji«a ^jU*uV ££Ut*-«Jl oM qa JS £jt£ lil (w) 

: <j3¥l ^ y*£j c 2 < a 2 + b 2 


uiy 


V3 sin x + cos x = V3 t> /29 JIU 

Vs a^uVs sin x + cos x = Vs : ^2 ov-auu <>» j:l» /JaJi 

Vs = tan—-(60°) £j*c 

tan - sin x + cos x = V3 
3 


sin 


cos 


TV 

— sin x + cos x = V3) x cos— 

7t ' 3 


© U mlazerrma U^Jl bu)/-\Lo gd jO/\LoJI 









j&MjAjl / iljLfil 

n 
3 




71 


S5n f sinx JL cos f cosx =V3 cos 3 


cos(| -x) = Vs X 1 


4 jjU! ji £jax*SS 6 >Sli 


1 

cos 60° = __ cp o«jiu 
2 


cos(^ -x) = — 
3 2 


'• either cos(— - x) = cos{~) 


n 


^ U&ja cos x Oj% 
. /¥ 

(^— - cos 30°) 


n 


- x 


n 

¥ 


X = 


# 71 

3 " 6 


2^r- 


■;r 


;r 

6 


7t 


or cos(™ -x) = cos(-—) 
3 6 


'TV 


TC 71 

X = — + — 

3 6 





”W 

3 ’ 

- X 


6 

£ • 

II 

_ /r 
" 2 



[n 

6 ’ 

f} 


=cM gu 

jJUIt (2) 

: UjSi Uflaui 2x aU3 W43J! 4^ 4jj!JU JjjJS CP 4ibJf &A ^ 

»1 - cos 2x. , . sin 2x 1 + cos 7i 

a (———) + b <^-^) + c ) = d 


utlUsii 

w** ^ji jJu ^ libjy (jfu <jut 2ujai »j« jt 

V*s ^ ^ £ »Jttl 

Miii j«jj* jjS J*J*aij a^y* 

udbUi 

\y*> 

© O mlazemna Ij^Jl Llq/&o gd jO/VLoJI ^>£>-1 















Juti uU*up S ♦ V 


2 sin 2 x + 73 sin x cos x + 3 cos 2 x = 3 

i 

2( 1 " 005 - x ) + 73<sin x cos x) + 3( 1 * C ° S — ) = 3 
2 * 

* * 

2 - 2 cos 2x + 73 sin 2x + 3 + 3 cos 2x = 6 
7 3 sin 2x + cos 2x = 6 - 5 
V3 sin 2x + cos 2x = 1 


. ., A *,t i 

I 

AJV1 4liU-»U Ja. /30 JLU 


/j^n 


aJjUaJI jJs uIjjaj 

(j-» (jrfllVlM T jji 

Ixuljll daJl 

x cos x = sin 2x 


tan—sin 2x + cos 2x = 1 
3 


-s/3 £? 0 * 3 ^ 

dUj! A-bwJJU 

73 = tan 60° 

7| 


. TT 

sin- 

( -- sin 2x + cos 2x = 1) x cos— 

7t 3 

cos— 

3 

sin — sin 2x + cos — cos 2x = cos ^ 

7~ 3 - 3 — r 3 

.7T - v 

cos< — 2x = cos — 

3 3 


lA 

sb-A 

Vs 



LkWj' J Jj* ji £_> 4 *“ 4 


either cos(— - 2x) = cos — ^ j' JjVI ^ W *-&J* cos x 

3 3 


/r - tc ^ 

— - 2x = — 

3 3 

2x = 0 4 x = 0 

or cos(— - 2x) = cos(-—) 


_ n n 

2x = — — 
3 3 


— -2x = -— 
3 3 


2x = 2 x - 

3 


„ X . X 

2x = — + 

3 3 


n 

x = - 
3 


sin {-0 ) = -sin# 


cos (-# ) = cos# 


tan (-# ) = -tan# 




©GO mtazemna LuJl buv’iLo ga vO/VxJI 





















jLUrf >fcjl / jUmVI 




j(i frmil 


(4-6) urijUSJ^b. | 


(1) sin x = — 
2 


JjVt ^ i-y^Jt 


sin 60 = — 


3tf¥irauu> 

V3 Aja.wt.> ^JjbLd 


7T 


sin x » sin — 
3 


either X = — 


or X= 7T — — = = *£ 

3 3 3 


x = 60 c 


or x = 120° 

{60° , 120°} = JaJI 0- 



(2) cos x = — 
2 


COS X = cos 


n 


/2 

—— - JJftJl SjUil 

2 


>/2 ^ 1 

- —^ —pr 

2 x/2 


u»a.>* j»U 5 uuaJI g^j 

ftflAf JL)VI yi gH*iJ 


JT 


either x- ~ 


4 

/r 

4 


rtr V - -) ^ _ 8;r-tf 

or x - 2 - — = 


Zl 

4 


x = 45° 


4 

or x = 315° 

{45° , 315°} = JaJIg- 




J3 


(§) f Qjpmlazemna LjjJI lio/'&o go o/VjcJI t±JA£>l 






























(4) sin 2x = sinfx + ~) 


sin 2x = cos x 
2 sin x cos x = cos x 
2 sin x cos x - cos x = 0 
cos x (2 sin x -1) = 0 


CA 1 am^\ 0 j-i 4 X ^ ^ 4 ^ tf^aJ 
LvU, 3jS JJC- ^»A LsA (2j*^ 

j&ms <yuji oj 55 ^ ^ J* jjw* 

iiSjAuw 



(5) cos 4x = cos(x + 7l) 

4_n]!L«ii U(uuli A^AyiU QsdU £}A ^TJIJ £»* 

tlflin.ij ^ gfc hj\$\ .-. cos(x +;r ) = - cos x 

cos 4x = cos(180 - x) gr 2 ^ (J* 

sin^t j# 22 gj^90+x^^j 


4x = 180° -x 

5x = 180° x™36° 

5 

cos 4x = cos(180 + x) ^loli ^J\ (Ji 

4x = 180 + x 
4x - x = 180 

3x = 180 -*■ x= ^ ■#> x = 60° 

3 

{38° , 60°} = tM £- 


© U mlazemna UJl bu)/-VLo gd jO/VLolH 













(6) tan 4x - cotx = 0 
tan 4x = cotx 
tan 4x = tan ( 90° - x) 

4x = 90° - x ^ 4x + x = 90° 

5x = 90° 




^ x = 


90 c 


x = 18° 


/ Jftjj 

tan 4x = tan ( 270° - x) ^ ^ 
x ^ 4x + x = 270° 

270° 


4x=270° 

5x = 270° ^ x 


= 54° 


(7) tan 2 x + 2 tan x +1 = 0 

(tan x + 1) 2 =0 ^tanx + 1= 0 

tan x = -t &J\ ^ J£ll oVj JUi«Vi Aajij 45°l jl» 

x = 135° s 315° 

fl35° ,315°} = JaJt.fc* 


(8) cos 2 x - cos x = 0 
cos x (cos x -1) =;■():■: 

either 7 cos x « 0 


or 


X:=90° , 270° " 
-1=9 

cos x = 1 4 i = 0,2^ 


x ■liRi 


¥ 




0 ,~ , %?, 2>rl = ‘> J, e- 


(9) cos x = 2 sin 


2 x 


_ lrt 2 X _ 1 - cosx . w 
sin — = —- 


cos x = 2 


x 


2 

1 - COS X 


COS X = 1 - COS X 
COS X + cos x=1 4 2 COS X = 1 

1 


COS X 


x = 60° 



COS+ &Jb JjVI &J\ ^ 



© U mlazemna U4M bu)/-VLo gd jO/^LoJI 
























































(jidkvJI jmIMI OaU ub*LjjJ1111 

(10) tan 2x = 3 tan x 

2tanx =3tanx 




1 - tan 2 x 

2tanx = 3tanx (1-tan 2 x) 4 2tanx = 3tanx -3tan 3 x 

2tanx - 3tanx +3tan 3 x = 0 ^ -tanx +3tan 3 x = 0 

tanx( -1 + 3tan 2 x) = 0 

Ul tanx = 0 «$> x = 0°, 180° 

jt-1 + 3tan 2 x = 0 3tan 2 x -1 = 0 


/Jail 


tan 2 x = — tanx = 


1 


_ 1 

+ V3 


tanx = 1 x = 30”, 210‘ 

■Jz 


tanx = 


1 




x = 150°, 330 c 


{30° , 0°, 150°, 210°, 180°, 330°} =d*11 


Graph of Trigonometric Fuunction a i t UH JljAJI 


[4-12] 


/_ _ 

. 2U«l£ uU*?L> In il 4*>>£aJ jam! Ij 31 wJUaJI 

: ji* 4 ^4 4ji$UyU uljtt ^ JjUIU J fl uJ jj&dJi Squirt 1 1 

: el>i r t iniii 4 ^ jaall i* «W «ik) (1) 

(j^SK JjLU) ViiA 4 4>13 Lup * tj^U < Jjl Uu>i i * 

, ^ us >*2Jt JjLU JU* U( 

* £ 3 ? P 

* 4 jjl3 La-UjJ 4 IjJU 4 4 l^L>b4 ❖ 

j* •-* j_£ i 1 ■ LtA jjj/L—uiJl tn jVJ - 1—2^-uJj t ut <J (ji 

* (iLw jU/YI (tit t jUc. j MWunt t 

. jt(3)_ 9 (44) j ifcU# (12) j u^j (29) js (*& 


O mlazemna UJl l^xx^il bu^VLo gd x>/UoM 









j£m jij\ / Uwtt aU*l 


Mr 



<M) jj&y ^mmUI gSjUl ^lj)d (2) 

ulHlaJI JtjjJb tglYUlflJ U& jj£Uu £JL& frLuJJJM 

. Ju^l SLwlI j* i> ^12 u* ( y = 0.4 sin x ) 31(0*1 

Jf ? 

iJ —aj L&<Jpb &ja tj ^UjPM jJj£ Jl 4-JLc l&JUp ij-4 y£'i i j*bY i j- ii u J (ju+ttAI ^Jjla 

£$**$3 3_j uijii &.J ^LSjbuJI C*t j_U (jp^ti Lcri^ijl Lbjt 1jw4j clWi ju£ $_ l&UQjt 2b 

* idL^ij 3llu# <L SUatS ijjj bttddj JIJ4U id&bj 2LuliJI Jjll 

jh fffit b j—<yj -23.5° = djfdL^aj 23.5° - ^ h^Vi afjjLJi* '*** iJUfi flJdGPj 

Jjs f* 

* Vj^4J lijAtsa 


ju-2a¥i) jiit 21 4 - 2 ll^ j_s %. (declination of the sun = 0°} lid 

jf 

(rf J - P l i>jjd) j—UjJt JUc *bbl ^jLuli buj* 

(f "ij / - l ’ • 1 

£)-4_£ * ( ^jrtj rnt l UJ^AdJY \ ) 21 2L YU-£ 23,5° Q J * ** £1 j.4 J.uU j 

}juu v^p duj_^ ^ jidL^Yi) j>ui rr £>Jivi ^LuJb Llu ^ 

JjYt L£ 22-21 J—44 J—uaJ 0*-^i jPpJJ J-jij gif inj ^>P31 jl#U iJJi 

J?V j'; ; * -23-^iif* jjlSj (g?g|irf ^^jYt) 


bLPlji Y ^ 


:;ii 1. 




sjf|.:, E ;q. 1 1 


gfcjg ^ a* a^dlpb td_U ^4 

f ^ ^j) (and so on) 


c i PLj»j* 4 JP iL^JaU a4j^^ Lpb uP^J ^4^ (3) 

OljP^ 4™ j^-SCu 4j? ^j HL-ijtjmiTtwA CiL^j^a IpA-v^ ^ JLJlc jbijJI t ^ L u wLjr^it 

. ^jjLPU 3PUj 


JfjOj* dll tlLJlj d^jbJLM JL jj-STu jJs 2LuijtX* JljjJf U^J 

i# 

<y=sir» X) ^y|l>Jt ^ 

j-«4 tj( . L^J 1*44 <LA4fi j_j*4j t (j-oiLSlI £*2a$lL A^aja]) <4jl^' 

el^J ^aJl 4 JIaJ Un^ ^ Luli (2^ "^1 0 (> J») 360° ^ 0° (> ^jljfl 

Jt A^ J y=sin X 0^ x ^ Ci-ilSj <-uaJi 4 ™ajS ^jL-u y (luli tils . 

: lHVI (JjiaJI ^ US . y l^J SjlaLUl) jwillj x Qg>i Vj-i> t_uaJ| 


X 

0° 

30° 

n 

6 

60° 

71 

3 

90° 

n 

2 

180° 

0 

210° 

In 

6 

240° 

4/r 

3 

270° 

3s* 

2 

300° 

5n 

3 

330° 

11s- 

6 

360° 

2s - 

y^sinx 

0 

0.5 

0.86 

l 

0.5 

-0.5 

-0.86 

-1 

-0.86 

-0.5 

0 


^ UJ%J Sr^' (/U4 Cibuj^Jt 4ijj LJ k. fj y ‘ X t>* ^^ c ' J^sw 

(5-19) l^> 


DOO mlazemna LuJl I^o^jI lijO/’iLo 







































































f i i Jj - 4ft | 1 f ' I 

[ jPPPWWWi * 


tJ*aU uUbb>lf 11 f 

> 



cjlbuJt jja-a ^Jet US!J oj%j sin x ^ 6i^ x g (0,180°) u -^ -4 

c&kuJf Jim! US!j £j% j sin x 6J% x g (180° , 360°) ~5 

, A-wiij jjS sin OU# 0^ ^ [2 it , 4zr] y = sin x ^-•y ”6 

(5-20) JS**» &»Y 


y 



. 4iU *Ulil! t»M Jia 

. &Ui SjjJ ^5 { 271 ) V«L ^ 

1 

. 4JU! A*^ (Ui JS! - ^S j*Si) 1/2 = A*J! * "^-537^ : *** 

27T y = sin x : 0 ! 

1=2x1 = (1_(_1))1 = 4*^1 C)h = *0^ Ob 

OOO mlazemna LuJl I lijO/YvO JO jQ/^OlM 














J 4>^l -uj Sjj^i 4 : iA ^wjii y = 4 sin x AM! cto / JU# 



2;r c#A y = 4 sin X AMI Sjjj 
4 = (4-(-4))| = AM 1/2/T = JJj3l1 

y = cos x ’•am to fft-u / yia 
: ^ ^ cos x t x 6^ a&M to Vj -4 0jS5 / JaJ i 


X 

0 

TC 

2 

*T 

3;r 

T 

2n 

5^r 

T 

Zn 

In 

2 

4/r 

COS X 

1 

0 

-1 

0 

1 


■■1 

0 

1 



C^jiM! ^ UU 044-^ [27T » 4/T] Sj2ilt ^lj [0,2 7t] SjtfH ^ to 1 * ^f UjJaS jl 

■ y = cos x AM 0 n dij 2 71 4^ 4JS 4«U cos to 01 c#f 

2f </ y== cosx AMI Sjjj 


2 55 4jU*l! 
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uUaii uUbUjJt ^ 

f y = cos x) |jjjf|4 


/T 


x = — » x = 3^^ <u^i -1 

2 2 

1 ^jLaS x = 2^r ‘ x = 0 44^ ^W 2 “2 

SS J|[ S5 ;^r -S 

iiU#>JI jj»- yfcl Oj 5 . j* ‘ W>» (»L«i!t Vrt^ iM*" OA y Cf* &* x ‘- , '* S3 1 ‘ ^ 

.-J-J..« Ji-l djSj ji* Ml- fL*3 o#jJl «>i. OA 3— M* y <> (M 11 x ^ UAi>J 

TV * # 

cjlkwiJ! jja^ uJ% ^ W>* 44*^ 4^^ 03% 271 3— c> (4*^ x 

{y = tan x) : J&lf f**0/ ^ 


X 

0° 

3QP 

60P 

90P 

120° 

1§C2 

=1180° . 

0 
■ c5 

240° 

270° 

O 

O 

« 

u 

0 

360° 


0 

;r 

6 

f:;s 

3 

it ■ 

2 I 

/|fe... 

iS:;l)i!iS;5 

: lfcii 


7 k 

lillly 

;‘: | ATT 

IS,,,.. 

■^lf- 

5 7t ,■ 

0% 7T 

f/ 2 

In 

y=tar» 

X 

0 

0.6 

1.7 

llUl! 

HA &~9 

‘ -i.f:. 

-0.6 

iliill 

111! 

Illlll 

UF 

-1.7 

' 0.6 

0 



Ajjjjs y = tan x 

71 = 

1 


7T 


= JJ jal! 


Jfr! (> V 4j*»-* 04^ 

Aju* Aj qmA lil Ji«rt £>4 *^J 


y = tan x : tjfeit u ii W 

X &, “1 

360° , 180° , 0° : dJ 1 *- 3 

US (J-yal4 jjfr ^aa»4All -2 

fU 2 44 *^ <^3*3 44^ o 3 ^ 

jsUJj J&i hkA Jai x = 90° 4> ^J 32 * 4 W>* d^' 6 j% 90° , 0° 64 x 63^ u,i3ei "3 

!j&S Ut*0» 

Ua j»* JIaft 270° ,180° Ua^-j Uu* J&i 6i% 180° , 90° 64 cJJ 2 Uiip "4 

360° »180° 64 u x £& 6J% -5 
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]LLw jAit / lUel 


IV 


&• 


y = cot x : ySS {giAm f&aij / 6y|j 


X 

0 

71 

71 

it 

7T 

2;r 

Btt 

7T 

*ww 

ITT 

4;r 

0;r 

Sjt 

11 XT 

2.71 



6 

4 

3 

2 

y 

~6 


y 

y 

y 

y 

e 


y-cotx 

jf 

4J \JkA 

1.7 

i 

0.6 

0 

-0.6 

-1.7 

4JjlUl 

1.7 

0.6 

0 

-0.6 

-1.7 

4Jjiui 



: J& 4 $^^ yal^* 

JUS* CjLlAWfcil 

cot x n 7T 

x = 3 — , X s -— 
2 2 

J^-ala jJfr yWxU I -2 

~ j 0 CW x ojS Uite -3 

2 

LaJLi&j 4 imJSkjA ^Lw3! J^a £j! 

7T 

4 J| JaJ /r j —- x OJ^ 

2 

j n x a# j 
aj& ‘ W*>» 5 #^J 3 -— 

7T 

4 ^“ 6 i% 27 T J 3 -— 6 ^-® X 

2 

y = sec x : 4*i§f>Sf glii 



X 

0 

7t 

6 

4 

3 

7T 

2 

2;r 

y 

5^ 

y 

;r 

7/r 

6 

4tt 

y 

Ztz 

y 

5tt 

y 

11/r 

6 

2/r 

y=seCM 

1 

1.2 

1.4 

2 

Sijfca 

-2 

-1.2 

-i 

-1.2 

-2 

j# 

2 

1.2 

1 


t» ULU^ 


Jl jja»» jjflxLi ^JaSu V -1 

71 


<jpUayt 

„ * * Tt , ^ 

Ua,j^ tj KUi i — j 0 <3*? C» x ^**^ s ’ ”2 

2 

37T 7T 




J — 0&*-* x 6j% Caijc- -3 

"i 77* 

—— c^u x uj% “4 


Laja ^jaa^lt £)j% 27T J 

£ 

JmsxU jjC ^ja J Ul t -5 
j^oJ Sal JL-yi 4> Vj ^ylc-V! <> V aj^-a jjc <^*141 -6 

l§ : .uj 4j. 
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y = CSC J€ : fhM\ , * U 4^*%*$ f|s«Sj / CwidtU 

y = esc x ‘ x Vja* 


X 

0 

TC 

6 

7T 

4 

;r' 

3 

it 

2 

27T 

~3 

5;r 

¥ 

71 

lit 

6 

4/r 

T 

3^ 

T 

§;r 

T 

11* 

6 

2;r 

y=cotx 

Jf* 

&JLA 

2 

1.4 

1.2 

1 

1.2 

2 

.jtk 

Mj*-* 

-2 

-1.2 

-1 

-1.2 

-2 

Xh?,* 


jeU-J! gJaU i^Am yfifj* 

dt irn/ i rtt j j_ja^ V -1 

df% ^^5 0^x-2 

C jt Lu ^ l JJAw# ( J ' 1 '^"' 1 * 1 ^ 

&J% 2 7t Jb 7C D^ u x -3 
CiUxwJi jja-a Ji^l t-jJiL*-M ^ ’n i i oi l 

j^e -4 

i# ajjSIIj 2 n ^ 1 A\ Sjjj -5 

^¥1 <>¥ ^jAa- 4 Jjfr “6 

4ami 4j ^jaul jiS Jim'Sh 0- 4 *^J 


wlUaJI 

(pi -Ujttl j. » djJU ;«(pi S*>ttl <4* jl 

£u>r ij^^k J)J3 dilil 

yMSJ# j i •■' 

SdUt ^jiX# ^ i 

4 ‘ 0 skh ■ ■ Ui 

I 4J^S , JulXiLjJUj i 

© U mlazemna UJl bu)/-VLo gd jO/VLoH gj>£>-1 


























jilts# j*%! / afJysi 


1U 




iamja§ um »j$* t>» 3S ^ijji . <ua*i jjij^i *>t js aM* ^f (i) 


O y = sin 3x 
( 1 ) 0 

(2) — x 1 = — 
2 2 

(3) “ X 2 = 7 T 
2 


/>n 7z Zn 

14) — x 3 = — 

2 2 

(5) —- x 4 = 2;r 

(6) — x 5 = — 

2 I'" 

(7) | x 6 = 3>rl 


on 


0 ? 4 


7T 


(8) | x 7 
n 


In 

2 


(9) — x 8 = 4/r 
' 2 

4*«ij 


US i-uj 2 ? JjAaJl ^4 X f# 4 H>* ‘-*4 Vjl 

^ (90°) - <*$. 

2 

; <^L US 3x Ajjljli lulUJi v^oJ! uyai tuti 


(1) 3x ~ 0 4 

(2) 3x = £ - 


(3) - x 2 
6 

. (4) - x/:ii 

;:#i :; :|;:i|| 

(6) - x 5 = 
' 6 

n 


0 


71 ..:■ 
X = —•••#:■ 


It 


TV 

Z 


,71 


rip 

IP: 

^;r 


(7) ~ x 6 


f8)^x 7 

6 


7;r 


8 


X = 

€ 

4s* 



1 

2 

ifei 

3 

4 

5 

6 

T 

8 

9 


X 

0 

Till 

n 

ZttI2 

2tt 

6^/2 

Ztt 

7 Till 

4/r 

* 3 

sin x 

0 

1 

0 

-1 

0 

1 

0 


0 

4x 

3x 

■ 1 

it m 

ttIZ 

mil 

2^/3 

5#76 > 

n 

7>r 

4^/3 

sin 3x 

0* 

1 

0 

-1 

0* 

1 

0 

J 

0* 
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F = 


1 

2 n 


3 


3 

2 n 


JJ^ll (2) 



^ y = sin 3x »jj J (1) / >>» 



4**4l (3) 


(2) y = - sin x y = -1 sin x [0 , 2x] 


X 

0 

n 

2 

71 

3 n 

T 

In 

Sn 

~2 

Zn 

In 

2 

47T 

sin x 

0 

1 

0 

-i 

0 

1 

0 

-1 

0 

- sin x 

0 

-1 

0 

i 

0 

-1 

0 

1 

0 


P 



X 



y = (-1) sin (1) x 

M - m _ 1 - ( -I ) _'l + 1_2_ 1 
A ’" 2 2 2 ” 2 ” 

A = |-1j = 1 (jUaJL fjjual \j ^ v laaJil AilJli ^jLuu 4 JIa 

2n 2n „ 
p = - f = t = 2. 

F = 1 = J- 
p 2n 


I QgJlaU ** 


(3) y = 3 sin 2x on [0,2 tt] 

A B 

y = 3 sin 2 x 


X 

0 
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2 

71 

Zn 

T 

2^r i 
* 1 

2 

sin x 

0 

1 

0 

-1 

6 

2x 

0 

n 

n 

Zn 




4 

2 

4 

Sjjill * 

sin 2x 

0 

1 

0 

-1 

0 

3 sin 2x 

i _ _i 

1 0 

3 

0 

-3 

0 

- 


/ JaJ) 
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*L. 


ft/ttutfaud 


tBzkl'hh* 


^EWVI (0,0) (2,3) (2,0) <^,-3) (jt,Q) 



** A = |3| = |-3j = 3 

In 


* *rt p = 


-n 


* F « — = 


1 = 1 
p x 


/ ffcttijJ) 

/ yafciS^yi Q$ 


(4) y = cos 2x 


UilUJ! -‘y ^ 

on [-a , 2k] 


X 

"7T 

n 

~2 

0 

n 

2 

7t 

32 

2 

2x 

*2 

** 


COS X 

-1 

0 

i 

0 

A 

0 

1 



2x 

7t 

2 

~n 

"T 

0 

71 

4 

7T 

2 

32 

4 

7T 

* 

** 


^cos 2x 

A 

0 

i* 

0 

A 

0 

1* 




A S 

y = 1 cos 2 x 


F = l = l 


X 


2n _ 2x 
~B~~2 


-n * 


A = 1 


(-f , -1) (- J > 0) (0,1) (2 , 0) (2 -1) (~ , 0) (7T , 0) jrljjVl 
^ 4 4 2 4 
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-jl st ft ^ii jiu-al! (j^ ®JJ*^ (1) / t^ w ^*^jjj}jj 

1 s 3a*Jt (2) 

(?.-». J> ^ = ■“>“ ( 3 ) 


(7) y = 2 tan x -- = JJ > 3 l , **»"» ^ u ' SjjJ 

» Jl*\ {> tj (> V Ato* JJC AiV ^ AJUI (-H*J 

y s 2 tan x ^hW' f-“*jN ^ 6 *j d* 4 *^ ‘•^ 


y = 2 tan x 


on 


.* , 3— 
2 2 
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jU*M jAjI / sl^'f Iff WU»5Si4 

4JWI t -4 '1 fSfcrfjJJ fM>i 

AjjlkAl! ALHaJI AMU! <> CthUoll jja-J 4$ jl>a ^STu ^ a ^u.j ^jxj (u ajla jj&) 

|0 , -00) , (0 ,00) jjft |y) <Ui«il! <Luiis 4jt ^jJsuu uijius jjft JJalf UJj& 

? n = Jkll AJUt SjjJ 5 ! Uijfr uLS Oil 
OjJ 121* 0;u jl Ujljijj AajaIS AJa£j OW (c^kuili jja^l) ki, ^ AlU^I 

. (4j^) AJUJJ 



(8) y = tan 2x on [0 , n\ 

Jk«! Cyk Vj 4^1 (> V jjP Aj^ A*« Jklt AjfJ OA^ / JaJI 


F = — = - : c5 jU«j AAjili — : c?jUu2 4JUI Sjj-s 

P *r 2 


ijAM) 

0° 

30° 

O 

O 

€0 

90° 

120° 

160° 

180° 

X 

0 

77 

n 

71 

^71 

g ;7 

7T 



¥ 

¥ 

2 

iiL 

5 6 


tan x 

0 

0.6 

1.7 


-1.7 

-0.6 

1 

2x 

0 

77 

77 

77 

71 

5 * 

77 



12 

¥ 

4 

¥ 

12 

2 

tan 2 x 

0 

0.6 

1.7 

♦ «r 

lJI dLa 1J J 

- 1.7 

- 0.6 

0 

4j2jaI1 

(0,0) 

(jz , 0^) 

<£ ,1-7) 

0 

(“ » ±°°) 
4 

(| 

e ^'JL A 

(- " , -0.6) 
12 ' 

(f,-0) 
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( ^x,f^s»^jLZ£-l (2) 


ojUs <UUI ^Uhti.4( <i - $1 + d>Ut &* (1) 

(a) cos(20° + 50°) = cos 20° cos 50° □ sin 20° sin 50° 

/i_\ A^. n f 4 a o»\ - tan 3A \~\ tan 2B 

(b) ‘an(3A-2B)- ? ^ ;[ ^ n ^ ( 

(c) sin(3O°010 0 ) = Sin 80° cos 10° - cos 80° sin 10° 


ejUs ypte 


4^'UU J*5f (2) 


(a) sin(40° + 180°) = sin 40° lcos 180°| + [cos 40° 1 sin 180 


. 71 7t 

(b) 2 sin — cos = sm 
3 3 


2 TC 


~ sin 2(|) 


(c) 


2 tan 


i- = tan — = tan 2(£) 


2 x 


1 - tan 

3 

cos 2 15° - sin 2 15° = cos 2(15°) = cos 30° 

: 4 jAU U^a AkhiMI haljU*ll| 


(a) sin 6x = 2 sin 3x 

(b) sin 15° cos 15° = sin 30° 

(c) cos 80° = cos 2 40° - sin 2 40 c 

(d) (f> y* (2 cos x + 3 = 0) 

2 cos x + 3 = 0 
2 cos x = -3 
3 


1 tailjUftH ($**) <SAfir (3) 

4jkla. $ jbc- 
4iiaUk, o jbft 
SjUp (gjlall u«a) 

AjJjMki 1 ! Ja, 4C-^<*A-» 


cos x = — =-1.5 
2 

-1 < COS X < 1 

solution set = { } 


( 1 ) 4 > I 4 - 4 U 2 JttO 

4mua SjU*il 
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jAjf / dUfil 


m 

: B *mUU : LfctolUlW A 4*ltikU •■ (4) 


A4Mil 

© cos4A cosA ~sin4A sinA = 
© sinA cos4A - sin4A cosA = 
© sin4A cosA + cos4A sinA = 


B 4mUUI 
® slnSA 
® cosSA 

© sin3A 
© sin(-3A) 


© cos4A cosA - sin4A sinA = cosSA jtm 
(2) sinA cos4A - sin4A cosA = sir»(—3A) 

© sin4A cosA +,cos4A sinA = sin5A 


jUiAl (5) 


<> JS hJh cos x = — x < 2tt £>ts lil (1) 




cotx 


sec x 


.esc x 

iai" : ' 


sin 2 x = 1 - 


jjS|3f mjg / JftlJ 


sin 2 x = 1:i 


9 4 


sin x = - 


9 §:•' 9 9 

V5 


siri x = ± 


cot x = 


sec x = 


3 

COS X 

sin x 
1 




2 

3 


Js 


x 


-2 


3 

= 1 _ 3 
cos x 2 2 

3 


CSC x = 


(Jb usjlk*!! Jaj y^l 

1 1 3 


sin x Vs Vs 


a = Vs 
cot x = 

sec x = 

CSC X 


=9-4 = 5 4-JJ& 4hyUJ$ d*j Jail 


tan x 
1 


cos x 2 
1 3 


sin x 


Js 


(g) J rnlazemna LuJI \^ajxi\ Ixo/^Lo go o/VjcJI c±ja£>I 




























jJJj 


: ^ JS 4^ J^jli cos x = — 3— < x < 2?r $6 lil (2) 

5 2 


cos 2x , sin 2x , tan 2x 


sin 


cos 


X / Jail 


sin 2 x = 1 - cos 2 x = 1- 


25 


16 


25 


sin x 


cos 2x = 2 cos 2 x -1 = 2 x — - 1 = 

25 


4 

25 25 25 5 . . 

|^Uu ua ua j£) tJL-M £jI jli ts 5 

9 ' 18-25 7 

_ i = — = “ 25 


-4 3 

sin 2x = 2 sin x cos x = 2 x — x - 

5 5 


24 


tan x 


tan 2x = 


sin x 
cos X 

2 tan x 


4,3 
5 ” 5 

2 x 


4 5 

— X — 

5 3 


-4 


1 - tan 2 x ^ _ i *\2 ^ 

' 3 


25 
4 

3 

8 _8 

3 = .L_ 

7 

“9 


16 

9 


or tan 2x = 


270 ° 

7Z 


sin 2x 
cos 2x 

360 ° 


3 — < x < 2 tt 
2 

■e 2nd quarter 


2 

x 

2 


25 25' 


135° < — < 180° 
2 


24 

25 


3 _ 8 . 7 _ 8 x 9 
= 3 ” 9 "* 3 X 7 


25 _ 24 
7'“ 7 


24 

7 


• &y ^ 

X 


sin 


COS J = Qi 


1 - COS X 


1 1 + cos X 

“ 2 


\ 




1 


2 

5 

2 


— 

10 


1 + 


lx 1 

!5 2 


5 ’ Vs 
2 


Vs 
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m 


. L <£■» A 

6 -» " «-«««•, 

«IA§f 4MUII ftfAaAaif o§«y (3) 


(a) sin — cos — 

8 8 

77 71 . . 7t 7t 

ssn — cos — = 1 x sin — cos — 
8 8 8 8 

2 .n n 

= — sin — cos — 

2 8 8 


1 71 7T . 

- (2 sin — cos —) 

2 8 8 


1 . . 1 . 2;r 1 . n 

2 (S ' n 2 < 8 > " 2 Sm T = 2 Sm 4 

1 1 


V2 


1 . 1 1 1 

= — sin 45 = — • -=■ =-- 7 = /x — f= 

2 2 V2 2 V2 42 


(b) cos 2 sin 2 ^ 


cos2( J) = cos(f-) 


V 


/3 


/ Jail 


(a) cos 4 x - sin 4 x = cos 2x 


^ S'- * r JS wa-r (4) 

L.S /cM 


(b) tan 


cos 4 x - sin 4 x ~ (cos 2 x - sin 2 x) (cos 2 x + sin 2 x) 
- (cos 2 x - sin 2 x) x 1 
= cos 2x = R . S 
X 1 - cosx 




(cos 2x = cos 2 x - sin 2 x) 


sm x 


/Jail 


1 -cosx = 1~(1-2 sin 2 1) 
sinx 2sin|cos| 

X-\ + 2sin 2 4 


2 - 



2sin JcoSy ^in|-cos| 


sin 


cos 


Sr = te"T 


(s) J mlazemna buJI buo/iLa gto jO/^LoJI (±j>s-I 

















yjujxill yiuhtliiH -l i£a 


ju^aiU gjue mll ilfrt 


JindJI 


nna.com 


MimiiJI uuLfifl 

tmx 


olojiiUI isloJUJJo ipo = UqUI £ 

i ^mmi i jimp lj|o ipljjuuJI igqiu culii : ipjQJI fjoJI 

(5tuinJ| f jlili ; LjJlill fjjQJI 

UA.AM.W.V -v^.ivomi 

VO-loW-l 




lgX14»l UuO/'lLo JO <AJ>£>1 
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J^ydl Ukajd uLutfbjlt ifY 




g*»laii J-ayf 


iij!>fe*«i 2 lj <ulall 

Limit and Continuity lAiijI j a *n l$ 4lWt ills 


L^±±3 

iy j£, 2_23 b J 3 JuLaff jL-ou 4a-ic g23 3 jVl <jrulb2j JUMrf* 2u L>“*J 
i Jl* 3 .aJuili ibub Uj 4J dJ>s»2 <^5 « JUIJoa UjS 3 u ( ♦ 5 ^Aalf 


2.9,2.99,.,2.999,.,3 


a 3 fc» 
-€ 


J *,JL d!& jaJ 4J jLaJS 4> 3 jlj^U Ifjli 

: J" 3 eU3U SjLwu d jaS ^uafi U la Lufi b Llj 

3.3.000001.,3.001,3.01,3.1 


b-^' 3 j^jlu siUiS y &jjj qa 3 j«s*^ jijAfcudj ujjIa« b c3j^ 


Nigh bourhood [5-1] 

(a) a*l 1I U J£>* V a /t^l i -rtJ&Vt c> 4 ajj* 4 (Sj2a) jijaJi / AJattjlj? 

Usts uj (a) «wstll ch “5^ >uai ja h < ^ a - (h) yftiixH jaJ! u u&usij 

a-h ^ ^ a + h : ^i2S S^£m f.&U ^ 

V^h-^a* h■»/ 

fey^jy (5-1-1) 


; SjSUl La> 4 UJfr (£jjLu* 1 ijS2) E ‘ (^) L.SC- a 0^ Ll 

, a Uj^fa-G ? a+e) (1) 
. (a c?jS^aJ!) a ^ Ob* (a- E ,a] (2) 
. ( a csjaj U* jb*- 11 ) a 6^' bb* E a » a+E) (3) 


•LteJt UjJaS uL-auj <, A tA ‘ A^^aJS •ii-AC-VI <>» ^>»x« jA _jbgjLj 

, Lsis Lji a aj*J 1 (> J* (e) Ap- 4 e 

{ _ a \ : <^a cjljiill <^ti e =~. ‘ a=l 0^ Li b^UJi 


A-e V^. e -^A^e^-^A + e 


li*uijij* ( l,i) = (i.l,i+i) (1) 


1 -ail >*i 0 'j» |j,i 


1_1 1 
1 2 ’ 1 


( 2 ) 


lJJfcU b^ 


3^ 


i,i+4l < 3 > 

2 ; 
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/ UwYI JlOel m 

Limit of a Function MUM W [5-2] 

4jti o' ^ ji 4MU1 dl2 ju& 3JUI 4ji« x=a a«kSj jOa ajuai 3 jLa 

,jU«Jij OfA^i (>x^(> *-0% 4K& <K& MJlol! 

* £jaaim^g8iaM^^^«^ |g U J&ifte 5 

, *M*>" f>3<|-Uj uLjauU JaA2 ^! iOiOu L wiAlfc Ia4*J»j2 ^jL Lu 2 ^jjaxiw 

a' ^^512 o' ^ ■ ' ■ K.*j US x=3 <Kfr (UaJjA Al ua ft U } F AitJbSJl ULu dHU& O' ^saOU jjUaJI JSLuiO ^ii 
F(x) cJ*^ 4 O' KjjI IaISj 4 jLwui! 0 4 3 0 4 X vjt^LS UiJp dUij 4 0-» Uj£ iitf y=fi(x) 
. jUU( 0 4 3 cr" Wj^ jK| OuS X fUac-' o& 4U& UISUj 4Jti 4 ^1 LjS jjS! 
(4 csjUK jUU' o- 4 3 Ue> 4J'iJ} aOjs-) ijjiuj lim=f(x)=4: o' ^UJi »^a y j 

x—>«3 

wjHaj f(x) O' 41&4 4 x =3 Ufe ^ j*-« Cmj*A j! AJ&jila 4j|jd! CuLS f Ji U j£jJ UbjsuJ Uui 

. 0^' a 4^ 4> 3 J\ X UK 5 0-* 
{5 (5jUU 0^' O'* 3 <#•) Ijtej ljjrn=f(x)=5 : O' ,Uaj| Jjis 4JUJ1 dk ^ij 

■ x~>3 ‘ " * • •'■' •- : 


m 


: 




<*U''teU'f £»■ Jas*¥ 


X =3 Uc> ASja»« CLtuu! ji 4iij*-4 4i1.i!S| CulS Mi Uufj jS^j Uui lata> .V 


ia1sO<»3U 


3 


tjjLZu Uik 9 O- 4 tJjUIj f(x) jf jUUl j>i 4 jj X tjjlZu Ujlue. 9 O* 4 


aiuii 



f O' JjL Oj^'j jUaO' O 4 4 JU 4kU ju& f JU AJIjJ 0 UU 4 4 " jUulu Ujj& 4Jt»Ji aU ^lj 

; Lj>*jit SjjaaSU <JUO o& j^®4j 4 Uc AjIp 


iim f(x)= 9 

x->4 


ojl fiAn tek a A .>4^ i j 4*«^aw J|«J y P^iLydi UJ&Sk *u h ub /t4»b L^&LLa l* LisLA Ll.A.i,.A« 4 J) 

&^ l4A ' 1 ^isu^«4 Hi! Uuj djJliJ! u j2i2 4 aIv44 


@OO mlazemna I 9 XXAI buo^ ^0 X3/\LolH q±j>dJ 




















































Aatfc sjjI^S! AaLaa CjI JUu ^ibJl o^A ^ t dijaU jilJ Ufrftx L* * <Jj^ J»^ &! 

| !iia> IjojS ^.u<flj Afrit^al •A«SC' LrtAjfr ^tJuA&ll 


jjlaall JSLlII ^ U£j 4^^ajSil ^iao*-b Ajiiil fjf®-* 

lim F (X) = L :OWc3j^ 0Uil 

x-~* a 

: 4jf 

dli j f’LwyU jiLL(> 4^J f(x) 0* kS- 5 

<LamLL« Sj^uau jLuull ^ 3 cH* k#J® c>^k® X fUaC'lj 

£|J%W4 ^Uil ^M\ 1^4-S 4o«aLj Ax^m fUafrl ^ 

: c^ 6, 

G > 0 J ^ 4 L c> jU*-a (|i Uj^i IjI ( 1 ) 

[a-h,a) a N 1 j*-y' '■^k (2) 

: Capu Uiaj^ JJ& h k** 

LaJufr 

L6 4 ku* uj^ f(x) 

; g^VI uLjfctil ^1 

yu>3^ (5-2-1) 


v g > 0 

lim f(x)=L S^tit 

x.> a 

a (Jutil) 3V>3.J N 1 '•.■;■ 7 

x e N 1 / {a } •# 

f(x) - L| < G 



xGN,/{a}4 e^' 

x GN 1 /{a} , #'[ f(x)-L | < G 


; l0\ CaljkiJl iUal <> V* Hmf(x) = L CjUjV *Uta £&2ti 0* 

x->2 


B Ail jit 4 j«aa |i ) 

; $jiftit a cP ^ij *- 4 F ^ 4 i!^l pj^m (Jk ( 2 ) 

N/{a}=(a -h,a) 

a •&* 4JAitJit £}l iajluu V !■*■*! 

. G>0^ (3) 

| f(x)-L | <G s^i (4) 

,», ^ a JO*!* N (JuAjM^a f fjfj^ aa#u (jl Cud sHutS titi MjUJI XjuIX&I >^U ^ 

| f(x)-L |<G x G N/{a} : 0J^ 

, liLU Ui ij&aM Aa-uj dual Jfl ^jSa dlbj Aaxx m A ijjSj 

© U mlazemna U 4 M l^xx^al bu)/-VLo &o jO/^LoJI 

















* lim f(x) = 3 J»jix*2 £u» f(x) 


4*41 *MmSM 

c 2 — 4 

^ E a tJ / JU# 


x-2 


•O——■> R/ {2 } atiatr jl~ /(xj = fr^K x+2) /JaJ) 

2 X ^-'4 — 

f(x) = x + 2 
f(x) ^ 


X 

1.9 

1.99 

1.999 

■ m m 

2 

mmm 

2.0001 

2.001 

2.01 

2.1 


3.9 ! 

3.99 


mmm 


m m m 

4n©CI€li! 

4.001 

1 ' ' 

*■»*%* m 

4n11 


X —> 2 Ua_Lc (4) ^aal! £ja 4JjJ23 f(x) $J& 

iim 2 /(xj = 4 


lim f(x) = 3 f(x) = 2x-1 


Ax--> 2 


/ JU# 



2 jAj J&Jkalf 2 L*UiJN I jAlf 

# 

a.-Ajjjyyi yatAajLeiy 

fa-Wt ajfi s^v) R = F jl»m> (1) 
Aji <43ji*4 F (j( y?< | ■— 2 Aijurff jLmj 2l R ijLLc jjm F tij (2) 

[ 2-h » 2 ) ja*, 

mlazemna.connpy e> o 0^(3) 

I f {x ) - 3 | < G (4) 

| 2x-1-3 | <G 
| 2x-4 | <G 

-G< 2x- 4 <G 
4-G < 2x < 4 +G 

4— f~ 4 + g 

ZL_E< X 

2 2 

2-— < X < 2+ — 

2 2 

: Cull At (s m^ i^a j 

f(x) - 3 | < £ 


xe (2 


2 + —) 
2 


- f ' 2 + i* - f 2 - e * 2 ) Ujtwtili 

A^fbAia ^«a4 XGN/ {2} ®# | f(x) — 3 | < G I uut^a til 4j( .Vxt.fr 


© U lO mlazemna U^Jl bu)Z&0 jO^VLoJI ^>£>-1 


























^wlf^o x->a UJu&3)Uit o*&43 


: ^3VI OtjMfl ^1 

(k-z) u^-lu a>-^ 2 lj.sjl*ji k jju Ci-»\$j (z) j^*^** 1 * iii 

z a_jL& ^ k ui jl 2 j (iiii juA Ubi>^a3 !>«-» <> >*-»( <*% 6^ 

lim z=kuffij 


^ C5“2-2i 

v e> O ^ ta# lim f(x) = L u4uiifis 

x E HI {a } *# | f(x) - L | < € a 2^M N j»j^ 

lim f (x) — lim f(x) = L : lim f ( x ) = L ! fil ^4 6* 

: £l Oaj 

a JLic ouaJf <>4 Xjlc-J jLwuJl £yA 3-»t t 4>»*J 3 23a232l * xic (^ ) 

L 1 ?^L 2 i £LSj jL^ufi <>4 3 Jloa <>* 3 6 - ,ta ^-i (^) 

2&UJ^ X CumJI 3 %Jk\M\ 

f: R->R <■ f(x) = 2x + 1 

? Ut$ LjS (2) .w*J! C> (x) **& <*& f(x) ^ ^ 

JijOaJi R t*Jl*4 AM /Jail 

lim f(x) = 2x + 1 =2x2 + 1 =4 + 1 =5 

x-» 2 

lim f (x ) = 2x + 1= 4 + 1= 5 = L 1 

x —2 

lim f(x) = 2x + 1 = 4 + 1 = 5 = L 2 j^> <> 

x 2 

L, = L 2 6* <#i 

jUJI jrfj jj*4l j* Site WUU ■'• 


1(■££»* j»s 2-tLd <fl uibl 

•VA*o-r.<tet/.vMvarii\/J jU*« 

(s) J mlazemna buJI l^o*»l buu^Lo 2° 4/^LaJI c*j>s-I 








4Uc( \ XX 

* ? (“I | ■!) <yys. %}fjuU J*j| f(x) 


, y^' 


x + 1 Vx > 1 


x + 3 


Vx < 1 


&&& / jyUf 


/ Ja 4 f 


OS^Jt a* 3blttf 


X--> 1 


im f(x) = lim (x 2 + 1) 

- > 1 x —-» 1 

= 1 2 + 1=1 + 1 =2 = L 1 
Hm f(x) = lim f(x) (x + 3) 

= 1 + 3~4 = L 2 jittull SjLifS 

L ^ "V" L j 0 ^ .j-ub SuLalf 

4jLc. C*uauI «’* 


[5-3! 



VXGN/{a} < 
lim f(x) = W 

x -> a ;• • 

Sj*-« 4JI^I CutSj a jija. M £tS |j| 

iCeR^ f(x) = C CutSj 



f(x)i:||/5 .f" 


f(x)=ife ,j|v 

/ki* 


iimf(x) = lim^Ss/s 


x ~*3 


x ->3 


lim f(x) = lim V 2 = V2 

x~>“1 x-»~1 


(2) 4&Jij!*# 


lim = ao^ f(x) = x &U! Cutsj a «J*11 jlj* N cM I j) 


limx = 2 

x--»2 


4 limx = 3 

x-»3 


/Stf* 


(3) 


x~*a 


: Sjjaj* lim g(x) *lim f(x) cuts iij 

¥ ljm[f(x) ± g(x) ] = lim f(x) ± lim g(x 

* lim [ Cf(x) ]= C lim f(x) 

* lim [ f(x).g(x) ] = lim f(x).lim g(x) 


x —3 a 


x-~> a x~*a 


lim 

x~>a 


_ f(x) ~ 

limf(x) 

~ _ 

_g(x)_ 

«y» x— >• a 

limg(x) 

x —y a 

limg(x) * 0 

_x~->a 


mlazemna UJl l^xx^ol bu)/-VLo &o jq/VLolH 




































































< < > yl i.1uuaJi uUtfbpI ITT 


| ^g^Lg l i j !<»■% ^a 



lim( x + 2 ) = limx + Mm2 = 3 + 2 = 5 

x ~~> 3 x —> 3 x —> 3 


501*1 

/I JLU 


(a) lim x 5 = lim x .lim x * a.a - a 

x -+ a x a x -* a 


/2JUrf 


lim (x) n = a n ,V n e z + 


^,11 ^uaepStS OjUa t£H^ c L«!u2j 


i I m X 
x -> 2 


(b ) lim (x + 3 ) 

x -> 2 v y 


3 = (2 ) 3 = 
3 


8 


lim (x + 3 ) 
Sim x + lim 3 

x --» 2 x ■“> 2 


= [2 + 3 f =12 5 


lim (x 2 +3x) 

X —> “1 


lim x + lim 3x 

x-~+»1 x-*-1 

= (-1) 2 + 3(-1) 

= 1- 3 = -2 


/3JU« 


2x 2 - 4 _ I™( 2,(2 - 4 ) 


lim 

x->-2 X — 1 


[im(x -1) 


x-~»“2 


_ 2( - 2) 2 ~ 4 _ 8-4 
-2-1 -3 


1441m 


im f(x) f(x)= 1^—J- 

x-> 1 x —1 


lim 

• > i 

x — 1 


f(x) = 


= 1 


, X>1 


X -1 

_ 1 X<1 


lim f(x) = lim 1 = 1 = L, o* 


x 1 
lim f{x) 

X — -+ 1 


X —1 


= lim —1 = —1 ~L 2 jMi y*# Zjtm 


X — ■» 1 


X^I j^»a/5JLU 


/->.•» i 


/. L*| ^ L 2 Statilf 


I * a V a At I. Lyxl I I 

v '-'t ■'• ; ’ Hp WffliMWf» *^WMttr n r I I 

.vA-o*t.*ir/*v‘\.wan-n /<j4Uj* 

(g) J rnlazemna LuJI l^o**)l Ixo/^Lo go o/VjcJI ujjio-I 


























jA )! / dhk£A 


m 


x 2 + 4 
5x 


, x >1 
x < 1 


(1) lim f(x) 


x 2 


(21 


(1 ) lim f(x) = lim (x 2 +4) = 4 + 4 = 8 


x 2 


x —> 2 


/ 6JU# 

lim ffx) j*> 

X -* 1 * 


(2) limf(x) 

x-»1 


lim (x 2 +4} =1+4 = 5 = L 1 

X~>1 V / 1 


K~~> 1 

Iim5x = 5 xl = 5 = L, 

x->1 * 


2 <=> iim f(x) = 5 

x —> 1 


iaUilf 


X 3 - a 3 'f*>^)(x 2 + ax + a 2 ) 

lim—-—- = lim--^--- ; - 

x_>a X-a x ^ a 

= iimx 2 +ax + a 2 

x-»a 


lim —. - . / TJidW 

*-» x-a * 


mi 


= a"+a +a 2 = 3a 2 


ljm Vx-Va = |im VxWa x ^ 
x ^ a (X-a) x ~» a (X-a) Vx +Va 


lim X_ a 
x-->a (X-a) 


/0*« 


(x-a) 


= lim 


s lim————————— mu —t=—= 

x ^ a (x-a)(vx +Va) x ~ >a vx+va 


1 


1 


a+s/a 2Va 

limf(x) = 11 141 f(x) = | bx ' +3 ’ Vx ^ 2 /9JU* 

x ^ 2 C~ 2x , Vx>2 CuUbtt —— 


V b , c GR C 


JWi 


(11) idc ^jUj 43 X auun.*. lim ffx) = 11 / Jal| 


lim ffx) = lim ffx) = 11 


lim ffx) = lim (C - 2x) = C - 2x2 = C 

x —+ 2 X —•> 2 

lim ffx) = iim (bx 2 + 3 ) = 2 2 b + 3 = 4b +3 

X —- r 2 X - > 2 

4b + 3 = 11 4 4b =11 - 3 

8 


x -s> 2 

4 = 11 


*r „ 

x-+ 2 

C = 1 5 


b = 


b = 2 
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Limit off Circular Function ^IaII JI|aJI *4* [5-4] 

OJul! CUb * 4 . . 4 »L 2 j irA 2Uh23 Xj! JL-ic ajaZ-ma Aja^t djai-Ol JljalS u* ^4*3 ^ 

Jim ^ * — - ^L>ub ijuij Supialt Jijafi wUSiauj 


<j4j£]U X 


,. sinx „ 
iim-= 1 

x-*0 v 


ujljUb 4^fjJi 


TTT^^l 


n 


Cb < cd < dh 

sinx < X < tanx 

sinx 

sinx < X < 


cosx 


1 . sinx . cosx 

->-^ —:- 

sinx 

> cosx 


sinx x 
sinx 


1 > 


liml > lim^^ > limcosx 

x—>0 x—>0 X x—*0 


„ . .. sinx . 4 

1 > Iim-— > 1 

x^O x 


• Iim s in x 

rm 

1 

* c. 1 i H 1 i >4^' 

x 0 K 




(tHjitt Jjk Radians 


ijUl CjU!Ap o«Sc. cSAjjj 4a^4ll JlJfc'VI SJ& 



jtj>y) aw* ay 



Iim sin ^ /1JU* 
x o 4 x _™—- 

— x ^UlUJ JxwU LJ JUAi I jjfijlf 

4 


s m ns* m* m m '<m m tm was sw ■»; me sm @s m m «w m ®»:»» «*•*« «** * m *** ®® *® “ “ * m m ®* *® “ *“ "* 8 * 

bu)/-^Lo XJ/VLoJI ^>£>1 


.. . 3 x 

Iim s in -— 

x o 4 x 


3.. . 3 x 

-—Iim s m ~— 

A x -> 0 3 X 

i .3 

-x 1 = — 


®oo mlazemna u*Ji l*o*.l 







































AlJtcl 


lim 

x-> 0 


sirs 2 4x 

xtan2x 
s in 4 x 


= lim 

x->Q 


sin 2 4x 

xtan2x 


s in 4x 


m 


lim 

x-> 0 


sin 2 4x 


tan2x 


lim 

x—>0 


lim 

x -* 0 


ta n 2 x 


2 lim 

x-> 0 


tan2x 

2x 


sin 2 4x 


lim 


xtan2x 


sin4x sin4x 

——-X—-—— 


,sin4x ... sin4x 
4 lim —•———_x 4 lim- 

x-*o 4x x^o 4x 


/ Jftlf 


tan2x 


4 x 1 x 4 x 1 


2 x 1 


tan4x + tan3x 
lim ————- 
*->° sin5x 


tan4x t?n3x 


lim :-—- 
: ... 


sirsSx 
: x . 

II 


. tan4x + tan3x .., 

-** is ju# 

smSBv ' ~— — 


f .JCI 1* 1^4 fj>. 1 4^, / W 


4 Hill fe n4 * +311111——,-- j A ‘ 4 % : 4i ; -« 

* xp ... 4xr *->o 3x _ (4x1) +(3x1) ^ 


sin5x 

Slim.. 

5x 


(5x1) 


45|il| 7 

«w» sww 

ft-X. 

w W 


lirn 

X~»Q 


1~ Vcos2x 


A* /4 


1-Vcos2x 1-Vcos2x 1+Vcos2x 

lim -= | 8I11 -~ x -—L^ ss=sss=r 

x" 1+vcos2x 


x-~»G 


x~~>0 


lim 


1-cos2x 


X —>-0 v 2 . 


x 2 (l + Vcos2x) 


/ Jftfl 


lim 


2sin z x 


x ^° x 2 (1 +Vcos2x 


J sinx .. sinx 
2 lim- • lim- 

\ x “-*® X x-»0 ^ 

(im (1 + vcos2x j 

,X 


2(1x1) 

(1+1) 
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(5-1) ^buj^ 1 




(a) iim 


(x 


6 ) 


x-3 (x - 3) 


: U* J&i SyttJI Air (1) 

jA u» = ^UiU ^u<Li( I Jftil 


lim 

x-+3 


(>^3")(x + 2) 


lim x + 2 = 3 + 2 = 5 

x -+ 3 


(b) lim (3x- 4)= 3 x 1 - 4 =-1 


x 1 


(c) lim <^li=Hm X< x ^ l>-iim 

* > 1 (2x-2) x-^ 1 2JX^T x ~* 1 2 

1 2 + 1+1 3 


= -=1.5 


# .. .. x -1 6 
d I' m —7= .—z— r- 

x -»• 4 V x + 5 - 3 


/ {x 


> -5 


{4 } 


(*1211 'SLjjmSHS u> loJ j»>oi Aakij X —> 4 ^jSUtt ^^aksjjul* j Aual l Jjja / J^ll 

^ >* uCI 


lim 


16 Vx + 5 + 3 
x 


lim 


x ^ 4 a/x + 5-3 a/x + (T+ 3 4 


(x 2 - 1 6 )(Vx~+1T + 3 ) 
(x + 5 - 9) 


(e) iim 


lim 

x -» 4 


(X 


= (4 - 4) (VxXsV 3 ) 

S*~* T 

=(8)(3 + 3)=(8) x (6) = 48 


2 x} 


x 3 X. 9 

, im fx- ^1) 

*~* 3 IjT-^Jx + 3) 


,. (x + 1) 
Iim 7 —-f 
x->4 (x + 3) 


3 + 1 
3 + 3 


4_ 

6 


1 

3 




Fix) = I x — 1 | &4P* limF(x) 4* F : R -> R gfi IM (2) 

' 1 1 x-»1 


f(x) = { x_1 ^ /Jail 

l-(x-l) X<1 - 


limf(x) = limx-1 = 1-1 = 0 = L, 

X-+1 

limF(x) = lim—(1—1) = 0 = L 2 

X->1 X. ~>1 

L1=L2 O'* AjUii 


£ja 

jLuuli (JA AjUUS 


© U mlazemna UJl bu)/-VLo gd jO/VLoH ^>£>1 
































jLm>* jAji / dU£l 

-x 


m 


fw= 


1 5 - x 2 x>-1 CuUbft 
x 2 + 3 x <-1 
4 x = -1 Cuy»tif 


^ScL ^ „„M.„ 

-2 -? 0 1 2 


...A ^.t l 

F: R->R fjf (3) 

. AiW! feifl MsdL4j ^wijl ||| 

? t£lh £)jj -”1 Jj& A^lfr 4Jl.il! Ja 

llm r *(*) 

x v 2 

JakL4! /j / 


5f 

11 

1< 


f(x) = x 2 +3 


f(x) = 5-x 2 

X 

y 

(x,y) 


X 

y 

(x,y) 


X 

y 

(x,y) 

-i 

4 

(-1,4) 



4 

(“1 ,4) *J*i 


-1 

4 




S jj,a,j 4.1^^* 


-2 

7 

(-2,7) 


0 

5 

(0.5) 





—3 

12 

(-3,12) 


1 

4 

(1,4) 









2 

1 

r ( 2 ,D i 


f) -► 





lim 5 - x 2 = 5 - ( - 1 ) 2 = 5-1 = 4 = L 4 

X~* + 1 # * 1 


lim x 2 + 3 = (~1) 2 + 3 = 1 + 3 = 4 = L„ 


f ? ? ,x 

4^wlf 0A SLiUttf Ikd 

j tool I ^4 3uUlt 




L^L 2 o Hmf(x) s 4 ( -1 joc sburi) 


IsitlS — x 2 =5 -(a/2 f =5-2 = 3 

x-W2 

x 2 + a x >-1 




lim f(x) = lim f(x) = 3 
lim f(x) = lim x 2 + a 

x-*~1 x -1 

lim f(x) = lim 4k + b 


f(x) = j 6 x = -1 lal (4) 

4x + b x < —1 

a , beR 2 Ua 2 jy> limf(x) = 3 uai&f% 
uti ^3* j{n]F w = 3 •.• / Jai l 

(~1) 2 + a = 3 4 1 + a = 3 ^ a = 2 

4( -1) + b = 3 4 - 4 + b = 3 b =7 
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f(x) * x 2 + 6 


g(x) = 3x 2 + 2x - 3 #£ ttl ( 5 ) 


lim (f-)(x) 3 lim ( g.f )(x) ^ 

x -»0 f x -»0 


/ Jail 


g ( x ) _ ' j !"( 3x2 + 2x ~ 3 > _ 3 ( 0) 2 + 2 ( 0)-3 _ -3 _ 1 

™ f(x) Iim(x 2 + 6) 


x-^0 


(Of + 6 


6 


limg(x) f(x) = limg(x) limf(x) = Hm( 3x 2 + 2x-3 ) Hm( x 2 + 6 ) 

=-3x6 =-18 


<jsj «i*ii (6) 


sin 2 x 


(allim 1 ^?-" lim SS& 


x ->° sin x 


x -*° sin x 
_1___ 

lim (cosx) 2 

x —>0 


.. sin 2 x 

= lim*- r . 2 . 

x ->« cos xsin x 


= lim 


f 


1 

1 


x -^° COS X 


tan x 


jL / lim — 2L 


x ->o sin x 


lim 

x > 0 


tanx 


tanx tanx 


sinx 

lim- 

x ~*0 x 


lim —A— 
x -+ o sinx 


lim 

x -»0 


X 

tanx 


lim 

x -»0 


sinx 


sinx 


1x1 

Tx~i 


s 1 


tanx 
lim- 

x -»0 X 


.. sinx 
lim-- 

X^>0 X 


tanx 


sinx 


.. % _ . tan4x . 

fb) lim (sm2x+—-) 

x 0 ^ ^ 


.. . tan4x, 

= lim (2smx cosx+—--) 

x-^o ' 6x 

=2lim sinx lim cosx+lim 

x-*0 x->0 x-^0 6x 

4 ts n4x 

=2 lim sinx Iimcosx+—lim—-—- 

x -*0 x -^0 6 x -»0 4x 

4 4 

= 2x0x1 + —xl =- 
6 6 


/ Jal I 
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jHw j4f / 


n 


|c) lim ^~ cosx = fim 1 ~~ cosx j + cosx __ ^ 1-cos 2 x 


x —^0 


x 0 


1+cosx 


xh>Q 


X ‘■( 1 + COSX ) 


= lim 


sin 2 x 


lim 

x —> 0 


sin 2 x 


>0 x (1+cosx) , im x 2 (1 +c osx) 


X~~*0 


(limi 1 ™)’ 

x —> 0 w 


lim (1 +cosx) 1+1 2 

x 0 


(d) Sim 

x -*0 


3x , 1 — cos6x 


sin x 


sin2x 

1 - cos6x = 1- ( 1- 2sin 2 3x ) 

=1-1 + 2sin 2 3x 

=2sin 2: 3x : ': /illU: 

-llm-2? H9|n=3x 

: : i ; *-* n 8 ttl 2x 

2x . sin 2 3x 
linn —--- + 211111 -—- 


i:^-+ 0 sin2x 
1 


x -*° sin x 
sin 2 3x 


3 

-lim 


+2 lim 


2 x_> o sin2x x->o sin 2 x 

~2x~ .x 2 . 

s f ri 2 3 x 


2 ' 1 


+ 9 2 lim 


x ~*° sin x 


=—+18lim 

2 x->o 


3+36 39 


sin3x 

i 2 

3x 

3 

sinx 

2 ~2 

X 



1_3 

1~2 




! i^ 


i~2dsaau» 


/ JaJI 


-X 


4al*J! ixuu 4-jj.Jau 


© U mlazemna UJl bu^VLo gd jo/^LoJI 






































































Continuity [5-4J 

; AjiUll ja jjAM CjAAS k tit x=b ^ 9J-«iw^ 4 J|aI| QjSj 
( 1 ) f(b) (2) limf(x) Saj*>» (3) limffx) = f(b) 

j^i^3^^i>ALib<^yL£a fct Sjalt** F J&*: | 

5 ail all £1 It f(x)=8 -x 3 - 2x 2 Cuts iil / 1 

A> ^f ^cs i^v R aisoft jt^ / Jail 


Vb e R ^j*^ 

lim f(x) = lim (8 - x 3 - 2x 2 ) S AJ*>» 

x->b x~*b 

= 8-b 3 -2b 2 
f(b)= 8 -~ b 3 — 2b 2 
.-. iim f(x) = f(b) aljL*«JI 

JUaI! j«aUe (> J* b x=b ate 4JUI .*. 

VxeR f(x) cM 

ffx) .'. 



; jjh^jl JiASI <> Jaa^U /2JU# 
y=6 ate SjaA O 4j^j^ X=0 ate ^J*-® Jri®’ (1) 

X —0 4 ( 0 , 6 ) & JAAU 4 «* ^ J ^ C * < Jz ; 

ffx) = 6 j limffx)- 3 (2) 

1 # x~^0 

lim ffx) ^ f(1) 

x—> 1 

JUIS? ♦*. 

lim ffx) * lim ffx) (3) 

x~»*3 x~*"3 

SjM jt SjUa jsjajI x=3 ate Sja1uw» jjfr 4itaJi .*. 


yyjAd (5-4-1) 

^ ia b >« & F ^ JUj I 

yu>aa (5-4-2) 

iim ffx)=ffb) : csSJh. lit t b 6^ 0 6, ^Aj*- 4 ^a! b cfcW O 6, Sj a Iaa f 4^aiS I 

X -- 4 - + h ____- " I ' I . -J 

(5 4' 3) 

• ^Lu CjMa lit [a,b] 4^1*411 SjSilt J}& Ijauma f 4itail JIsj 

(cl,b) djJAlt ^te* 0 4mU i*ti 4 Ait alt f ^) 

. b 0&j a 6^ O 6, »>4«w AJtalt (2) 
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J& } \ / iUd 


ur 


R ^1 Cuj\ f(x) = I g + ’ X ^ 


F:R->R /3JU» 


; pi 


x=2 S4j|jJl duiu |i| 


f(2) =2 2 + 2 = 4 + 2 = 6 


limf(x) = 

x->2 


lim (x 2 +2)=4+2= 6 = L, 


x-±->2 


lim (8-x) = 8-2 = 6 = L, 

x-^-»2 ' “ 


. L 1 = L 2 <=> limf(x) = 6 
. Iimf(x) = f (2) 

x-+2 


m=2 f 


f(x) = a 2 + 2 

lim f(x) = lim (x 2 +2) = a 2 + 2 


x-> a x-> a 


lim f(x) = f(a) 


+■ 

x-> a 


Va > 2 (2) 


x=a S.% 
Vx > 2 ® 4JtJdt 


f(a) = 8-a Va < 2 (3) 

lim f(x) = lim (8-x) = 8- a 

c—>a x—-va ‘ 

lim f(x) = f(a) 


x=a ^ SjaLuu 'UIjlSI 
Vx < 2 SjaLuu > 4JidS! »*. 

R 4J|aI 1 x<2 ‘ x>2 * x=2 S4 J!a$I 
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^\M\ JuaU u^yjJ! UT 

(5-2) ^U3J>b» “3 


F: R->R (i) 


f(x) = 


16 — x 2 


X>1 
X < 1 


X 


4x + 1 

-i ^ X = i juA^jyia^ij^ut 


f(1) = 6 - x 2 = 6 - I 2 =6-1 =5 

lim ( 6-x 2 ) = 6~1 = 5 = L 1 
limf(x) = \ X ~ L>1 

x->i lim ( 4x + 1 ) = 4 + 1= 5 =L 2 


/ JftlI 


.-. L t = L 2 <=> limf(x) = 5 


X-»1 


lim f(x) = f(1) 

x -» 1 


(x = 1 | 4 jfdl! /, 


x=-l ^ 


f|_ 1 ) = 4 x +1 
= 4(—1) + 1 
= - 4 + 1 = ~3 

limf(x) = lim (4x + 1 ) = ( 4(-1) + 1) 

X —> “ 1 x~*'i 

.. f( - 1) = lim f(x) * X = 

X -> ' 1 


^ jup & ^ 2^^ F 


R 4yl.fi SJlJJf %)![^AmI S*tfMf f(x) = 

f(2) = 3 4 R = Jis%« / JaII 


x 2 - 4 


, x ^ 2 


x - 2 
3 »x = 2 


F: R~*R (2) 


lim f(x) = lim X *~ 

x -> 2 x -» 2 X — 2 


= lim 


jj^-2f(x + 2) 

jX^Zf 
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Mi 

= lim (x+2) = 2 + 2 = 4 

x ~»2 

f(2) ^ lim f(x) 

x-> 2 ' 

Ms? 4 jC> ft >jc, C . 

R j*jp 4JUSI •% 


/ £.ii^ ^ 


f(x) = 


R 0 *^ 2JUJI j*«^l umI t f(x) = j 2x - 6 
f2x - 6 , x>3 
6-2x , x<3 


F:R->R a 6 |^S ( 3 ) 


/ Jill 


X = 3;.;*^®’ ® JaLw 4j|jJ| (jj tlmj |][| 

f(3) = (2x3) - 6 = 6 - 6 = 0 ,j 

Hfn< 2 x- 6 ) = 6-6 = 0 = L, 

lim (6 -; 2 x) = 6 -6 = 0 = L 2 jU^ti j* 2 yUyt| 


limf(x) = 

x->3 


L, = Lj “> Ilmfjx) = 0 
limf(x) = f (3) 

K—3 S f 


f(x) = 2a - 6 4ij*# 
lim f(x) = lim (2x - 6) = 2a -6 
lim fCx) = f(a) 

-> a 

x=a 4Sfr S j mmu s s 4JW1 .*. 

Vx > 3 aj-aluwi MJlill .*. 


Va > 3 ( 2 ) 


dajai# 


f(a) = 6~2a Va < 3 (3) 

lim f(x)= lim (6-2x)= 6- 2a 

x—>a x--~»a 

lim f(x) = f(a) 

x=a S> * lu u ^Jl4St .*. 

VX < 3 •JjC' S4jfjJ} .«. 

x < 3 t x > 3 ^ J ix=3^» >*i«w AiijJi 

R Sje&AaifaS <41! Jjf A 
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jyjyjSut^tf LjUjgJjya 


f<x>' 


5-x 2 x<v2 
x 2 +1 x>72 (4) 

4 x = 72 


x = 72 ‘ x = -l 


f(x) = 5-x 2 

f(-1)=5-(-1) 2 
= 5-1 
= 4 


limf(x) = lim( 5-x 2 ) 

X-+-1 X“*"1 

= §-{~1) 2 

= 5-1 

= 4 


F ( . 1} = iimF (x) -# > x=-l F 


/Oftlf 


(x=-l) ^ * 


X-*~1 


(x = V2) <!»»■* * 


f(72)= 4 


lim f(x) = 

x—>\/2 V 1 


lim x 2 +1 , x > 72 (72) +1=3 

x-i>W - J' ' 

lim 5-x 2 , x<72 

x—»V2 


5-(72) 2 =3 jU-ii^UIt 


\ F r- ^ lim F nr * 

<^2> X „ W 2 CV2) 


X = a/ 2 F a*® 


“lall jjj>c 

j^yJb.U-U^y JUI2u>ttlj-ii fejttl j\ 

iU* 2 i J 4 ?-'Aj<s^s- ^4ua? yrf><asBJ( 4*y>**i JsSail! 

sjui ^ju j*s ,>* 

2UUVI Utea 

I 4 U%3» t 

TF ^>w«raBwrw 
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jlUA»« j 4 )f / illtiuft dUftl 


m 

x=l ,x=-3, x=3 




F (X)=^ && (5) 


x 2 -9 = 0 ■#> ^=9 * x=+3 


F (x) = : 


~2 g 3u>«*OS llfatf JU** jw/jt a>J 


^ —3,3 | I ^ suiiAti 

(x=-3) j (x=3) SjaL*** j 4 & AJiiJS .*. 

x=l Ate &su 


f(x) = 


fill 


x -9 


1 


__ = __ _ J_ 

I 2 -9 ” 1-9 " -8 

1 


1 

8 


lim f(x) = lim 

X —> 1 ' 


x • • > i ^ 2 _ g 


1 


1 


J 

8 


I 2 -9 1-9 

•'• f(x) = lim ffx) # 


x -> 1 


(x= 1) -lis- 4JU! 

ffx) 

a.beR 3^3.1* /(-1) = 5 j x=l JieSj^^ajUJICulAljl 


2a + x 2 
2x + b 


, x >1 
x < 1 


m 


ffx) = 2x + b 
f(~1) = 2(-1) + b 
f(-1)= -2 + b 
f(~1) = b-2 

.*. L, = L 2 

l i= ( 2a + x 2 ) = 2a + I 2 s 2 a + 1 

x -* 1 

L 2 = x , _ i mj 2x + b ) = 2 x 1 + b = 2 + b = 2 + 7 = 9 

2a + 1 =9 4 2a = 9 -1 2a 


f(-1> = 5 ^ Jail 

.b-2=5 
b=§+2 
b=7 

X=1 <*te SJ42mm 4JI4SI y 


8 


b = 7 a = 4 


3=5=4 

2 
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ipujuli jn fi 111 11 . . j VTft 


^^iaaJt jnijiiii tpt&uiH 




mlazemna.com 


ctkDjiiiil i< jo'i i i]o cmolnJI isid : U<5UI f.|^l 
I jjdiIiH jjuip ljj£> tfljJiiil igcjui cyl JLt = isuliJI f joll 

l^UXLoJI f Jllil: LJJllJI f|Ol! 

vYA * Y*l *V<\ * \ V0Y£"l \ 


VV*W<m> 
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ui*aU uU^b^l S t ¥ 


A. iA .A...xJjj l /■ <t < 



The Derivatives taiU&AM 


The Derivative 


yjjLA ^jfj * 


jaL«Ji oj^ 1 *4* £**-« oP 1 -^ a 4 ^ ^ 421 

(3^*^ A^iAiA 

sjl ^jlaxlj 4»aUll Ul 

. 2at.At t 2laS®aS ^uJl«4< UH^ ikiaiw iStittij 

j ..MVt.ti ujLfcM,» IllM Jj! 1684 3U-U/ 4->-^ u! v 

^>LU ^uil ^uZLUS J-WJ Mu^ ‘ O 11 4* &J^3 4>^b 

J3^ <^3ljiS ja£) A^ki ^ta2S J-lc 2Hol« 


4*k 


(jyyi4§*4i jLfaM i Aiy i) [6*^1 

4*s gdUM <j*$ 


(b) J (a) 4 2UUN UL»12 ab oSLtSj f 2U1UN da24 <>• b (x 2 ,y 2 ) < a (x^yj d^ 

Dl IjmJ\ jp>£ aL>uVi 0 I^Li ^UjO £ : >i l<il - i 
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jAjf / aUst HA 

Ax a x 2 -x 1 a an 

Ay = y 2 -y 1 = bn 
x 2 = x 1 + Ax 

y 2 =f(x 2 )=f(x 1 +Ax) , yi =f( Xl ) 

- Ay - y 2 -yi 

Ax 

f(x 2 ) - f(x,) 


, uyLutll i a 

ab m a s tan 6 


x 2 -X, 


J^wab tan# 


n 2L|*At2lf abn A 2_ 

cd=an 
rrtZban = mZbmc 
Ay 


X 2 ~ X 1 


.'.tan# 


Ax 


X 2~X, 


= f ( x i + Ax) - f(x 1 ) 

Ax 

3 2£^SI £y> LStS b>5 LjfjaSVb As»tj Lgjtii 3 aUAb 4 ^ ZJj^u b auy< ijj^au til 

u* 4 ?^ ‘ wz* tiAaZi jig 4 ^ x 2 <>• x,-: : iji| : (a ^ b bj»s </t) i^jlc j-da,;;? *\S3 

( ^>j (Ay JWI AlbSjj^Wf <>*yj£23 Ll» .sjus &a l^jJa i Ax 

• (>AfWit ^1 Jjjj)A.X 0 jjl 
J : ; s 3 43 a & aJI JijC l&^i d^A 2 L 

Ax — 


& 2 *SLzifri>,.. 


^*Aj (X^y,) d m ii trait .i J t sAZa 4ZLtitl ibUill dbA t 

* '■MVl^utol (iJb^L i&ui jMj 2 Xa 2 u$t aA* *Uc ^Utf 


3|UfcU'2ui&l L^b Jut JULufe 

0 


lim 
Ax -* 0 Ax 


'f(x,) = 'y=f 

dx 


Ls,aiei j^jUJ jUc. aaiAxi a* Jjan or 


/ 

>%otf 4 , ^Utfi 
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bU>tf iiJ&y*» 'f(2> J> ‘ f(x) =x 2 +5x+3 u^» ^ / U!** 


= !im 

Ax~>0 


,. f(2 + Ax) - f(2) 

y f(2) = Iim —--■■ . —■ 

Ax-^O AX 

(2+Axf + 5(2 + Ax )*3-17 


Ax 


= Iim 

Ax->0 


4+4Ax(Ax) 2 + 10 + 5AX-14 


Ax 


/ jAlf 


! Iim 

Ax-*0 


9Ax+Ax 2 
Ax 

,. Ax ( 9 + Ax) q 
= Iim — i— - a 
Ax -*0 Ax 


f(1) 4> x>— 3 t f(x) = Vx+3 /2J% 

/Jail 


Ax ->0 Ax 


= lim 

Ax-»Q 


VT~+ Ax + 3 - 2 


Ax 


V4Tax - 2 v4 + Ax + 2 

= Iim --- X - 7 ===“^ 

ax->o Ax v4 + Ax + 2 


= Iim 


4 + Ax 


a*^o Ax (v4 + Ax + 2) 
1 1 1 

V 4 T 2 " 2 T 2 4 


UUjd&t j» Ux L * U ; f(x) ‘ x # 0 


f(x) = — wiilia lit / 3 <jy# 

/Jail 


f(x) = Iim 

Ax->0 


f(x + Ax) - f(x) 


Ax 


; Iim 

Ax~~>0 


x + Ax 


3 

x 


= Iim 

Ax ->0 


Ax 

f 3x - 3x - 3Ax 


= lim- 

Ax->0 

1 ^ 


3x - 3(x + Ax) 
x(x + Ax) 


V 


x(x + Ax) 


X 


Ax 


Ax 

-3 = ^ 

r 2 


x(x + 0) x' 
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JriAtaJ fwy£ay» 

( ^4fcU jMiAll) 4ayU>yy| tlUM £6-2] 

24a23 fjA Ioj Am£* (t) <4 ju S Jmj 4yLs. «t»**»j<4 £sj£ 4 w ^ a» u |%jaL4w» Jj»,fc- 2L i£l_^> m4 U<m»> 

A Ji* oic (4u5Yl) <U£a>UI* <Uaju«ti il>aj w^Uaifj S “ f(t) < 2t2}ta»Jb Ilk*** (J^aVf 3da2i) 


^5* ^ *^l ** < 


p—— Si» 
L Si--« 


6 fa-- 





(Ji cU»J *-»<J t 1 djjJ b-*j 4- (0) 2»la2JJ! (^(S,)^^ 2USfjt^( A ajb24tl ^JS Jfcoj uf 

tl + At tfjaS 4- (0) 2JaZj3i 0A S 2 U«J 4^4^ jsxtaf yf 0*4 B XtaJulf 

*’• s,= f(t 1 ) 

S 2 = f(t 1 + At) 



_ f(t, + At) f(t,j 

At 

At 


_jA At 4ai*JJ’l 4- 2iibf<4l tJss^ifjwU 

B ILai yUl ^ *«*-«» $>2aH ^ Cul£ liU < At 2bJUJJ« i>Lat) 1. 2lWjat 2Ut^l Ji*4 (^Aj 
2Lc ' J ““ ls Xiimt »ia 2u^ d.§-£2 < At -» 0 uoocj < infeic j-Asuj AtOj A 2h^ai ^ u*. a^s ds^ 

i A hll^ (2L£Vt^ 


V(t)= lim ^ * At t 

At 


,) 


At ->0 


^ t 1 tAi* aa a ^jrttJj / yyj^y 


S Pft) — 3t + 5t + 8 ioclSJI l f ^M Lum daa*. ^JL& w£l_^ s>s2j p».*. /H ^J l^A 

pioifcJiub 2UiV( p-u^l J*>U Os. < ^Sljaiy t jlXeVb 2bbjYf p(t) 


p(t) = j im P(* + At ) ~ P(t) 
At 


/ Jftll 


At ->0 


= |im 3(t + At) 2 + 5(t + At) + 8 - (St 2 + 5t + 8) 


At->0 


At 


= lim 3t 2 + 6t At + 3(At) 2 + 5t + At + 8 — 3t 2 — 5t — 8 

&r " 


At->0 


lim AtfSt + 3At + 6) ^ „ 

I™ ^- 6t + 5 ^ *£*' 


© U mlazemna UJl bu)/-\Lo gd jO/\LoJI 






































^ufaat t>lMWt J-WI o-u uUilyJ11 o 1 

V(t) = 3f -12t + 50 <,!♦>«» ^ ji^vu ^ **>«• v (*) ^ 

. as>^» (JU ,>• c^jVt 3 W '4-(W **>“ W : ^ 

( 2 ) 

/ gall 
( 1 )” 


v(3) = 3(3) 2 -12(3) + 50 

= 27 - 36 + 50 = 41 m/s ^jvi <p\p 3 ra <2 *4 **>■<*» 

/ v(t) = 6t~12 

6t — 12 = 0 

61-12 
| 22 2 4«ul!i 

v(2) = 3(2) 2 —12 + 50 
= 12-24 + 50 

= 38 = Uaift MW* 


( 2 ) 


^jti t, Wu^iji S u^. toLp. itj~ ojiti >» s-f(t) - t“+5t jit lit 

? t = 3 uj^a a^«#4if 42&jmi 

. v(t) >>ru t aia>ajf '4. MW JW l JM 

f(t+At) - f(t) 


V(t)= linn 

At ->0 


.-. V(3)= lim 

At ->0 


At 


(t=3) 


(3+At) 2 +5(3+At)] - [3 2 +5x3 


= lim 


= lim 

At -+0 


At 


9+6At+(At) 2 +15+5At 

-9-15 

. At 


<gf+6At+(At f + ^ +5At- 

■i-ii 


At 


= = limll+At 

At -*0 At At ^° 

V(3)=ll 

3LMU4 UJC (3) raw 4W* W ‘4 MW 


li, (> £^ ^ Kx,) ^ *su» w X, 016 W aiialt jo- 

. x=x 1 jHc 3 i 2 l£>tf %bi 2 uiG Wolf x=x, 4 p*j t^W* Mi 

. 4Ji^ 34 fil 3^^^ 1 t ^ s3 - >__ 


<g>0 O rnlazemna b^J| Ijuo^&o jQ/\LoH q±j>dJ 





















jtu* jAj! / &£*¥( aUy&f 


tor 


if glm #1 f^m 


^ isliii^U '**i ! i 4^SM 

XiffeiH faLu^j ^L«4^ 2L^l£*f 

4*JfiiJf (jjSL$ q\ Jo jJu Ua2uh b£M3 Jua 
^BJaSuff *£i£I aJLe a j^Lwn 


j uLuVl (jUsijJtti Ja»u (it X 1 € (a,is) aie 3l2I4r¥f 2ubl£ 

[a,b] ‘L.hj^um 41(alt (1) 

ihfi^tw 4 2 

Ax~¥Q AX \ / 


* 2. LaSj (4=f4>tf yLuJ 4^^4211 qa ^lu£u«yf i4jl3i <§Uij^4 


AK 




fa) J^li (b) (c) J£*&f (d) jy&^i 

: ougf ^af jmi j 

&*•*-* V 2Lj( 4>4r ia%i4 ^ (*■“>* o"U« <^fj isL** uf&U. I 44 V 3L22&3U aijQ XNolt (1) 

* Of ALuafl jj^§ 

* >a*alf aic 3 Iau 5;3U 2UatJ»Jtftolt (2) 

>-j(jLuai( jjjm ^j(j-a 4 _jo o_43*j <ut («w-c.j X” 0 oJue ^UXf u^f >W( jo*. j i^-A stt JUjiSjaA aiialf (3) 

* (°°) 41 Ja4 X* 

X = § aia L$3V jAi^f aJus 31224341 SLbla j^k, 2 tllul( ( 4 ) 

m . fx z + 3 ay»sil X<1 . _ fJ1 

*M = L « * f:R ~» R jJsm^ /I JUs# 

[2x + 2 £ui£»£t X<1 —== 

. x = 1 JlAdj^LtkA 4 f ^fjUJ^tUJf 

(X=1) di3iuai£a>uajbi3fajtaJ!j4 

»r* (1) / Jail 



x < 1 f = f(x)= x 2 + 3 


X 

y 

(X,f| 

1 


. <1,4) 

0 

3 

......... . <0.3) 

-i 

1 

(-1,4) 


x > 1 Ua^ y = f(x)s 2x + 2 

X 


(x,y) 

1 

4 

(1,4) ] 

2 

6 

(2,6) “1 
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/SLJl 






























^ A ' ' a uL^bjJf SOX 


l 1 2 a 

a^tj^^lugy/ua (2) 

X=1 jJus 1 >Ou^ f aiiali u» otbjjjt u* u*< 

. f(1) = I 2 + 3 = 4 


lim f(x) = 


Sim (x 2 + 3) = I 1 + 3 = 

x~~=~» 1 v 7 

lim (2x + 2) = 4 = L 2 


4 


Li 


.-. L 1 = L 2 !imf(x)=4 ^^>4 

x ->1 

limf (x)= f(1) 

x -->1 V 7 

X=1 fe*LlA lj*4i2uiA f *’• 


f(l)=4 o\ 3 x=l Ju^ 2&.JMA 2S\jS\ / /UJtt (3) 


X—> 0 Ud*£ (b) 


xA 0 UJU£ (a) 

f(x) = x 2 + 3 <1 


f(x) = 2x + 2 > 1 

'f(1)=lim f(1+Ax) - f(1) = lim< 1+Ax,2+3 - 4 
axh .0 Ax A *~>° Ax 


7 f(1 )= ism ----— 

A *-*o Ax 

1 + 2Ax + (Ax) 2 -1 _ .. 2Ax+(Ax) 2 

ax-*o Ax ax~>o Ax 


,, 2(1 + Ax) + 2 - 4 

= lim -a-——-- 

ax->o Ax 

.. Ax(2 + Ax) _ . 

a*~>o Ax 


,. 2 + 2Ax + 2-4 

= !, m - 

ax -»0 Ax 

L, = L 2 f(1) 


.. 2Ax „ _ . 

= lim-= 2 = L 1 

&x->-0 Ax 

X=1 Jtlc gSSi&yZ 3ubt2 f •*• 



X > 1 UJbA& 

Va > 1 (2) 


''f(a)-lirn 

Ax~*Q 


2(a+Ax)+2~(2a+2) 

Ax 

2a + 2Ax + 2 - 2a - 2 


lim 

Ax~~»0 

2 Ax 

! j,oi -— 

Ax-»0 Ax 


Ax 


f(a) 


x=a Jic- 4juU 4j|il| 


(Va>1 4jLtS _jl| vx>1 4.LIS 4JU! 

Vx>1 ‘ Vx<1 X=1 44P JtfcJ&U HM f 0* UAjjj 

Jlild.iU ALlS f .\ 


/ 


f(a) = lim 


X>1 UJfeA* (c) 
Va < 1 (1) 
f(a+Ax) - f(a) 


AX-+0 Ax 


(a+Ax) 2 +3-(a 2 +3) 

Ax 

a 2 +2aAx+(Ax) 2 +3-a 2 -3 
Ax 

2aAx +(Ax) 2 
Ax 

Ax(2a+Ax) 

Ax 

/ f(a)=2a 

x=a 43P ^jlSiuS!5U aIAb, f 

i vx<1 4-^4 f 

(Va<1 ALlS f j!) 


! lim 

Ax-~»0 


= lim 

Ax~»0 


* lim 

Ax->0 

= lim 

Ax~v€l 


O mlazemna UJl ljuv-VLo xs/^LoH ^>£>-1 

























/ aMI aUaI 


f(x) = 


let 

|x 2 +3 x>2 
|4x -I x<2 


4^ f-R -> R 2UWi £at^» fit /2 JU* 


f(2)= ISm 

Ax-»0 


(b) 

4(2 + Ax)-1-(8-1) 


1 lim 

&X->0 


iim 


Ax 

8 + 4Ax-1-7 


Ax 


4Ax 


Ax 


4 = L, 


L-t = L 2 


x =2 &■ 4LlS *JU» .*. 

x =2 ^ i jaUm »v 


x =2 ju& £t£iftu a^a ajwi j* (i) 
x =2 *U& lj*h«A ajyjt J 4 ( 2 ) 

7 f( 2 )= lim / Jajii 

Ax-^O fa -2d! 


(a) 


! f# 2 jss Jim f ^ ^ ) ^3 — ( 4 + 3 ) 

Ax~>0 21x 


• lim 

Ax~»0 


4 + 4Ax + (Ax ) 2 + 3-4-3 


Ax 


lim 4 Ax + ( Ax ) 2 
Ax 


AX~^0' 


_.. Ax(4 + Ax) . , 

^JlW^—-—- =.4 = L 


; « • a / , < 

F (*' : »R ^|il /3 JLU 

x=3 (1) 

x=3 Ja (2) 

llaze| f (x)4 x ^ x " 3 

13 -x x<3 
f(x) = X- 3 
f(x) = 3-3 = 0 

' iim (x - 3) = 3-3 = 0 = L 
iim f(x) = < Ax +3 

ax-+ 3 iim (3 - x) = 3-3 = 0 = 1.., 

Ux-~=-» 3 x 7 


(l)/^f 


••• L, = L 2 


.. Hmf(x )=0 £ 4 $*$# 
.•.£mf(x)=f(3) 


(a) / f(3) = limM j+Ax) _ f( 3 ) 
**-><> Ax 


X—3 sfe-lriS 4JfAJj 


12) 


= lim 

Ax~»0 


3 +Ax-3-0 


iim 


Ax 


1 = L 


Ax a*->o Ax 

®OO mlazemna b*J I X>/VUlH 





































4 ii A./-xiJ i / jjJggkM 

iwmmmsm ? 


(b) / f(3)= lim 

% 1 ' ' Ax-~>Q 


3-( 3 + Ax j-0 
Ax 


lim 


3-3Ax 


AX-+0 


=lim - to =-i= Lj 

Ax~->0 Ax 

. t Lx L, 


jc=a 


x=3 ^ <jl3fi*S0U ^ J# f ■•• 

. qia jj i4iaiiu. j a*** <^fj!_^ 

2UUM£li ‘ K = & 3l2i^5U <WU)i 


Y=f(x) 


: &M&I «j 

. 6^ 


'y = f(x)= (f(x))= JjVI 

1 dx dx 

&x->o Ax 

. aMs <> ( x ,y) </! ^ *JUt 

itiflif lU t *Si§i 
Jug =*fc|Uif ^ifcLws^ i g|§Mf e4§yyf 
; f(x) A»/ 1 

f(x)=8 4 f(x)=0 

**<-£) = 0 and -f-(>/3)=0 
dx 2 dx 

f(x) = c ■*>• “ = “-(c) - 0 

1 dx dx 



I^_jLtu3 CiJtSlI ^(iXait Aamu&a 


dx 


(k)-0 


/ jgiUj l e*t&H 

(n) 4 *LfiSf gn*l £* ^<1 ^ I ***** 

I f(x) = nx" 4 ^li neR»xeR/{0} taMfe f(x)-“X 

© U mlazerrma UjlJI bu)/-VLo gd jQ/HaM 

















aUd 


ion 


(i) 


i | |4«w| . r a 

y 

a^Oti ij^ay a^/i <ju# 


f 

x X 2 

X 3 


‘f 

CM 

3 x 2 

lx 3 . 


(2) 

3 

f(x)=x 2 

(3) 

g(n) = ^/n 


/je , 3 1 


i 


f(x)=|x 2 


g(n)=n 3 




g(x)=|n5 


c gR ^U 0£»i xJu^3i^^^ajiidh,g,f>« J^bu 4 ^b tit 

ivm [®«iy| 

<Uti 4j? £talti 

.4JUIJ 


f(x) = cg(x) 
f(x) = c'g(x) 


4^ kiiayyjl V>>- ^jUu 


f(x) = g(x) + h(x) 

/ f(x)= 'gfx) + ; h(x) 


/ dAsiuf 
4**j|4 (g>fa) w JmsI* ^limiiiii} 
Ui^jiiiiiii<itifl (gj4a> <>sf* <£§Inm 


; h(x), l g(x) m 13 JU«- 


Cl) 

x 2 7x 1 

8|X)= 2 /T- 5 1 

(2) 

x 2 

h(x) = 10(— + ---) 
50 9 3 


g(x)=^x ! + 5 *-- 7x .l 

2 3 5 6 


/ h(x) — 10 (— + -) 

50 


' g ,x, = ,-2,|x^Pflx-I 

&>. %s ci 

/ , , \s~z » 10X 7 

g(x - -X + ----- 


X 1 

*10( — + - ) 

25 9 


3 b 




f(x) = g(x) • h(x) 

7 f(x) = g(x) 7 h(x) + h(x) / g(x) 


/ mmm f wSllff fllli f 


J0I - -• x 4*1*11 40 Alt + 4*1*11 *11*0 u**( x iJ0I MaM = 4a**« 


©O O mlazemna b^J| Ijuo^&o xs/\LaH q±j>dJ 


























^Lukui! ukaiif uU^UjJl 1 © ¥ 


(gdljA^I di) tdjJall £j$i / 4*11*11 4%jikJf 
1 

y = x + 

X 

y = x + x~ 2 

=i-l 


/ yfc^iiifVM'lf' •'•‘tt* 

y = 1 ( x 2 + - ): / 4 JU» 

X X 

/JaU 4%jalf 

; y = - (2x - -4 ) + (x 2 + ~ ) ( -4-) 

X X XX 

_ 1_ 1_ JL 

= Z X 3 x 3 
asl-A 

X 


f(x)=|^ ,h(x) *o 
h(x) 


f(x) 


hjx) / g(x)-g(x) ^(x) 

(h(x )) 2 


/ ktf.tUil OMil 


t^jLilS £**IU 4«Mtf iifti irt X 


jtttM g^j# JSIIj ftttll aa**» X fe«ulf - <i f»®4 

^ x ^£1 z izafl ^fn x « .„* 

y = 4-4 aa <waa«yi iMi foUaarfM /5 JU# 


t 2 +1 

(t 2 + 1).2t -(t 2 ~1 ).2t 
( t 2 + 1 ) 2 

2t 3 + 2t - 2t 3 + 2t _ _4t_ 

“7t* + i f ”"(t 2 + if 


jail 


gM 


du 

dx 


jti U = g(x) ^t£stat 


A( U ) n ^ nil"- 1 -- 

dx ' dx 


j! 


/ AiUltfilif dAfiLftll 


y = (1 - x) 3 
/ y = 3(1-x) 2 (-1) 

; y =-3(1-X) 2 

= — 3(1 — 2) 2 x= ^ ^ 

= -3x(-1) 2 = - 3 


jiij)At| aIU asAAe Aitalt Aik 

yrfJAtj Jaf M U Ail* X 

x=2 ^ ; y, ;/ y * y = (i-*) 3 d 6 W / 6 

/Jail 

; y = -3(1-x) 2 
// y=-3(2)(1-X)(-1) 

= 3(2)(1-2) x=2 Jfc 

= 6 x-1 = -6 


©GO mlazemna lull i**ai 


JU^VLo £jO jO/'VLoJI ^>£>1 






























jQss jAj I / d&tft dUci 


; f(x) y = 3x 2 + 4x + 2 (|)(i) 


y = f(1) = 3(1f +4(1)+ 2 = 9 

1 " Ax 


/a*If 


Ax-»0 


'f (1) =„ m Ml^M 

ax -^° Ax 

= jj m 3(1+Ax) 2 + 4(1+Ax) + 2-9 
Ax' 


Ax-»0 


: lim 

Ax~»Q 


: lim 

Ax-»0 


: lim 

Ax~»0 


> lim 

: !. &k~*& 


3(1_ + Ax + (Ax) 2 + 4 + 4Ax-7 

Ax 

3 + 6Ax + 3(Ax) 2 + 4Ax - 3 
~ Ax 

Ax “ 

Ax(10 + 3Ax) 

V /Ax.': 


= !im10 + 3Axs=10 

M^(} 


/ 


g(x)= lim 


,i;l |(x)=Vx (%rf) 

g(x + Ax) - g(x) ; / 


Ax->G :: ; 


Ax 


= lim 

Ax-»D 


lim 


Vx+Ax - Vx Vx+Ax 


+ vx 


Ax Vx+Ax 

X+Jk^-/ 


lim 


1 


&x^° x+Ax + Vx) a*® 0 Vx+Ax + Vx 

1 1 


x + Vx 2VX 



1 

2Vx 


(<U|jlSI 4iouL4) /^LaaII Ja« 


R AjjLiaJl JlJfrVI ^ j^fr <LaSL*J! Jt^eVI 

FT U {0} R <> 4JU jaSI JU&5U Jtx* 

•*• (domain of derivative ) = { x : x > 0 } 

•*• Jb^» (domain of derivative ) ={ x : x > 0 } 

45*^ ^IaaSI oV R " 4 ^-®j R V) - JlJC-VI 4j|jJ| 4 Ji2a2*a 

4. jS)iK1 j uIj&a jjfr jje 


mlazemna UJl bu)/-^Lo gd jq/VLoH 















































JidAui\JuaU uU^ypI S 


i .■„.* ^J| 
y yww’wwwi ? 


2x+1 


f(2)= lim 

Ax~>0 


2x2 + 1 8 ^ 

••■ f(2)=^3r = T =5 

2(2 + Ax ) + 1 g 

( 2 + Ax ) - f(2) _ 2 + Ax -1 


f(2) s-iujJuJil 4x^1 f(x)=-^j- f^l 

x=2 <^ c> ^j*-* illil! / Jail 


Ax 


= lim - 

Ax-*0 


= lim 

AX-+0 


= lim 

Ax-»G 


Ax 

4+ 2 Ax + 1~5( 1 + Ax) 
Ax(1 + Ax) 

4 + 2Ax + 1-5-5Ax 


Ax(1 + Ax) 


'f(2) = lim— 


lim 


-3 


-3 


Ax ^° ^^^(l+Ax) ax->° 1 +Ax 1+0 1 


= -3 


X = 2 dk f(x) = 


UUUI £* <J&1 *£**l (2) 

x2+1 x “ 2 w (i) 

7-x x> 2 

X = 2 Jwut UM (a) 

f(x)=x 2 +1 , f(2)=4+1=5 


lim f(x) = 

Ax->2 


Sim x +1 

x —>2 

lim 7-x 

x-i-»2 


/ 


-> lim x 2 +1 = (2) 2 + 1 = 5 = L 1 ajt*lf 

Ax—>2 

-» lim 7 - x - 7 - 2 = 5 = L 2 

Ax ==>2 

Li = .% 

limf(x)= f(2) = 2 Jus SpU#•*. 

&K-* 2 

X = 2 JU£ £l2£tf¥t U.SU (b) 

^ f(2)=5 dh x=2 


f(2) 4J4J 
'f<2) = lin,^^ 2 ! 

AX-.0 AX 


at Ax<0 ■* 2+Ax<2 X 2 +1 


/ 


f(2> 


- lim ( 2 ^ x > ;+1 - 5 - , im 4+4 Ax+(Ax)^+ 1-5 _ ||m Axf^+Ax) = |jm 4 + Ax = 4 = L , 

Ax->'0 Ax Ax—>"0 Ax &x —*0 Ax to >0 


Ax->"0 Ax Ax-*' 0 

at Ax>0 4 2+Ax>2 


Ax— ^->0 Ax 

7-x 34U 


/ 7 — (2 + Ax)-5 7-2-Ax-5 .. 

/ f ( 2 )= lim - l - - *—= lim ——--= 

Ax—- ~»0 Ax Ax »0 Ax 


Ax— L ,0 Ax 

X=2 ^ JlfcJ&U 4Jii jafr 4JU! 


lim - Ax = -1=L 


“2 

L t ^ hr 


© U mlazemna UJl bu)/-VLo gd jO/VLoH 


























n- 


X = -1 jU* f(x) — 


X 2 X > -1 


li«4duj l i . t.1.4^ 0 

jliSi Hf (fad) 


lim f(x) = 

x—>*-1 


-2x-1 x < -i 

X = -1 «-W. CauM (a) 

f(x)=x 2 , f(-1) = (-1) 2 =1 

(-1 ) 2 =1 * L t 

x »m i -2x-1 -> -2(-1)-1 s 2 - 1 = 1 = L 2 


lim x : 

x-i->-l 


/ 


f { — 1) J J4J 


3* * 


l, = Ljovsi^ajuji... 

lim f(x) = f(-1) Ji X = -1 oic tAuilUIl.'. 

-*_«f ^ 

x = -i 

f(-l)=l X = -1 j*-» AJSol! 


'f(-D= , im «r 1+A *) -«-W 


Ax ^° Ax 

at Ax<0 4 -1 + Ax< -1 -2x -1 i*U /;:||s 

I frr ~2(-1 +Ax) -1 -1 € t;v 2Ax -2 .. -2Ax :• 

" 1 J— ism- - Illlt.:^ .-. ^ Ii.m-- 2 = -2 = L 

“ x ~ >0 Ax | I; j;in Ax—40 Ax Ax—+0 Ax/ii/Ax-^O ... v 


at Ax>0 4 —1 + Ax> — 1 

; f(-1)= lim <=l^>lz|= IM 


Ax—->0 


, x 2 

i iiiiiisilSiiiiif 

"Ax ' 


= lim 

Ax—i-»0 


(Ax) 2 - 2Ax 

Ax ' ax-i^o 


-2 = L, 


'Ax^fAx -2) _ 

'Ax.. 

X = -1 Jte 4Lli 4Jidl! 


L 1 = Lj 


j 2 X 4-g W A 

X = 1 affiAYf aijQ Cuts lit f(x)= <1 # “ a,beR aa (3) 


iimf(x) = Sim 2x+5=2(11+5=7 

x-->1 x-> + 1 

iimf(x) = Sim ax+b=a(1 )+b=a+b 

%~~»1 X-4~1 


|ax + b x <i 

(ij^) x=l aj* JH2AU 4iy f v / ,JaJ | 
l 1 =l 2 VfL»j x=l & f 


..a+b=7 
/ 


f(1)= Sim 

Ax->1 


—(1) 

2(1 + Ax ) + 5-7 
Ax 




= iim = i im ^ = 2 = Ui 




/ 


f(1)= lim 

Ax->1 


= lim 

Ax—=->1 


M ax- 

a(1 + Ax ) + b-7 
Ax 

a + aAx + b-7 


Ax 


+i Ax 


a+b=7.(1) 


9 mlazemna U^Jl bu)/-\Lo gd jO/\LoJI 








































7 + a Ax - 7 




= lim 

Ax-v 


Ax 


.. aAx _ _. 

: Sim —— = a - L 2 
&x —>1 Ax 


v l 1 =L 2 (atZuiAtf abis xiuii) l-'- a=2 

a+b=7 -4 2+b=7 4 b=7-2 4 


b=5 


2x - 6 > 0 


x=3 jOa ajUiJ2tf i Jjt JA f(x) = I 2x-6 | tip* f : R->R C 4 ) 

/ Jail 

-(2x-6)> 0 

2x - 6 > 0 
—2x > -6 
-x > -3 

x <3 ulU * 4 ,cj juiJS Ju^ g*02N a" 5 * 2 

X >3 
X <3 

f ajtjoi x=3 jluc £L 2 uAvi azbU 

f(x) - 6 - 2x 

f(3) = 2(3)-6 = 0 f(3) = 6-2(3) = 0 f(3)=0 oh x=3 jOc f aiuit 

<*3VIS / f(3) 

I f(3 + Ax) - f(3) 

' f(3)— lim --^- L2 


f(x) = 


2x > 6 
x > 3 


f2x -6 
6- 2x 

f(x) = 2x-6 


Ax- >0 


Ax 


.. 6-2(3 +Ax)-0_ ls _ 6-6-2Ax 

; f(3)= Ism -- L —= lim — . — 


Ax-=-*0 Ax 

-2Ax _ 0 _ . 

lim --- -2 - L 2 

Ax -=^0 Ax 

2(3 +Ax)-6-0 

f(3)= lim * — ■ -- 

+ Ax 


4 X __n^o 


Ax 


Ax—A 0 


lim 6 + 2A *" 6 = lim ^=2 = L, 


Ax->0 

L=i ^ L 2 


Ax 


Ax— — ->0 Ax 


I4S Jj*j? f(3) 

x =3 Jyfr jjLsitSiU ALLS jjfr f 


: tA#b! AmM ifj! 

(1) f(x)=3x 2 +5x+8 X = 1 JLLc 

; f(x) = (2)(3)x + 5 = 6x + 5 

/ f(1) = 6(1) + 5 = 11 


I ja (5) 


© U mlazemna UJl Iju)/-VLo gd jO/VLolH 
















AiJUvf 


, . . -..vjf 3 i|||ffi|iilii^fti i4 

W * 


(2) f(x)=xVx 2 +3 


Ilf 


X = -1 Oic 


JfeU 



oljli &>kil 

f(x)=xVx 2 +3 

= x.—.JL—,2x+1,Vx z +3 

2Vx 2 +3 

/ 2x 2 /—, - 

y = —r==-—+vx +3 

2Vx 2 +3 

; y- /— -+Vx‘+3 (x=-i4>jiu) 

vx +3 

'y = -1 + V4 

/ 1 « _ 1 5 

y = —+2 = 2— = — 

2 2 2 

/ 5 

y~ — 

2 

f(x)=xVx 2 +3 

Aaojjj .Aju j^aJi Coau x JlJu * 

f(x)=^/ x 2 (x 2 +3) =V x 4 +3x 2 

r 1 
f(x) = yx 4 +3x 2 = (x 4 +3x 2 ) 2 

1 J 

/ f(x) = -(x 4 +3x 2 ) 2 (4x 3 +6x) 

2 

1 

y= P -—,4x'+6x 

2Vx 4 +3x 2 

Jikj ji*J| Cjau 4> x £)Vi * 

uJUb £jjS 3 iX0^ CLiljUlVU 

/„_ 4x 3 +6x 

2^x 2 (x 2 +3) 

/ 4x 3 +6x . - . n 

"rrr (x=-la-aj^) 

2xVx 2 +3 

/ w _ 4 (-1) 3 +6{-1) 

2(-1) \/(~1) 2 +3 
/ -4-6 

y -2>/l+3 

/„_ -10 _ -10 
y (- 2)| 2) -4 

/ 5 

y= 2 


(3) 


f(x) s 


x 2 +3 

x 2 +1 


~}4 


X = Qj^ 


/ v=4 , x^+3 3 , (x 2 +1 )(2x)-(x 2 +3)(2x) 
1 x 2 +1' ’ (x 2 +1) 2 

5LOS3f 2L22aM*xajCSlt 2L2L1* 


i _ 4 , x 2 +3 3 Jx 2 +l)(2)(0Hx 2 +3)(2)(0) 
y ' x 2 +1 { (x 2 +1 j 2 

x 2 +3 


) 


y = 4( 


x 2 +3 


n 


o-o 


x 2 +1 (x 2 +1)‘ 


■)=4( 


x 2 +1 


r(0) 


x = 0 C IS £vC Q*»jaJ jf 




(X = 0) jUua 


©O O mlazemna b^J| Ijuo^&o q±j>dJ 















































M<Ui-4<uj| I , uJsftS 

^ j^SSSF^ssmmS r 


.fO^ , (0 +1)(2)(0)-(0-i-3)(2)(0) 

y l "o+1 (0+1 f 

'y=(4)(27)(~^) 

'y=(4)(27)(~) 

'y = <4)(27)<0) = 0 


„ , (x 2 +3) 4 

W w 


Cs€S\& 4^11 oulf-s ^2 <>» Js^ I 
f(x)=(x 2 +3) 4 (x 2 +1 r 4 


; f(x) = (x 2 +3) 4 * [- 4(x 2 +1) 5 (2x) ] + (x 2 +1) 4 *[4(x 2 +3) 3 (2x) ] 
'f(x) = [-8x(x 2 +3) 4 (x 2 +1 )~* ] + [ 8x(x 2 +ir 4 (x 2 +3) 3 ] 

. -8x(x 2 +3) 4 +8x(x 2 +3) 3 

f(X| = ~ ; - 


'f(x) = 


(x 2 +lf (x 2 +1) 
8 x(x 2 +3) 3 [ -x 2 -3 +1 ] 
(x 2 +1) 9 


v _ 8(0)((0 ) 2 +3) 3 [ -(Of -3 +1 ] 


= 0 


(41 f(x) 


x 2 + 1 
(x 2 - x) 2 


((0) 2 +1 

x=-l 


, . (x 2 - x) 2 . 2x - (x 2 +1 )*2(x 2 - x) 

f (X) = --“-- Zz -- 

[(x 2 -x) 2 ] 

2x(x 2 - x) 2 - 2(x 2 +1 )(x 2 - x)(2x-1) 
(x 2 — x) 4 

_ 20^4|x(x 2 - x)-(x 2 +1 )(2x-1) j 
(x 2 - x) x 3 

. 2[-1(1+1) - (1 + 1 ) ( -2 -1)] 

* ~ (T+if 

_ 2|-2+6] = 2 X4 „ 8_ _ 1 

8 8 8 


X =1 A "y,'y y=V^5 (6) 


y=(3x+5) 3 
! y =y(3x+5) 3l (X) 


/ 


/. 


1 


/, 


y =(3x+5) 3 
1 


’#i+5} : 

- 1 

’W ) 5 


* / v »j_ = ±=i 

* y " 3/J? 2 2 4 


* / y =^^ 
(3x+5) 3 

fx=lcAj") 


9 mlazemna U^Jl bu)/-\Lo gd jO/\LoJI 



































/ 


y = (2x + 5 )~ 3 


.4-1 


// y=-^(3x + 5) 3 '(3) * 


// 

// 

//. 


y=-j(3x + 5 rS(X) 


//. 


//. 


m 


|( 3x + 5 f’>(3) 
-2 


y = 


or ;/ y = 


-2 

2 


4 


// -2 

y=- 




^Jidx + sf 

(x=iu^j*j) 


//. 




^2 _ -1 
32 " 16 

_ _-i = -i _ ~i 
” 2 s17 “ 2 T “ 16 


fa y B Aj£rH 


y = f(n) n 


( 2 ) 


Mill f 

x = g(n) n 


Ujii a 

* w 

dy 

X 

IS 

>1 

TJ 

I! 


dx 

dn dn 



4#dbi6if d^fild [6-4] 


(1) 

y = f(x) H Ole at 22 £»?M ajbiS f 

n = g(x) x jQfi 3122 ^ g 
dy _ dy dn 
dx dn 7 dx 


dy 

dx 


^ n = 4x + 3 ‘ y = 3n 2 +5 <> JSutS«il/1 





y=3n 2 +S 
dy 
dn 


dy = 6 n 


n=4x+3 
dn 


dx 


-=4 


dy = dy dn 
dx dn dx 


6nx4 = 24n 


~^=24n (n=4x+3) 


dy 

dx 


24(4x + 3) =96x+72 


j * 3 iu*UI u&| 

•VA-o.r^iT/-v^-\vaTn\/jju^ 

(s) J mlazemna buJI buo/iLa gfi -o/VxJI (±j>s-I 


































y = 5n + 4 ^6 Sat /3 
x = 3n + 1 


n = 1 uaic 


dy 

dx 


— = 5 
dn 

dx =3 


/*>« 


dn 


dy _ dy . dx 


dx dn 
dy „ 5 

dx ” 3 


dn 


!S.^n = 1 


dx 




X = 3n-4 gt§ fat 1 2 Jtt» 
y = 2n + 5 

. 


dy 


dx 


3n~4 y = 2n + 5 / j^jf 


^=3 

dn 

dy _ dy ^ dx 

dx dn dn 

dy _ 2 -3 4 

dx 


— = 2 
dn 


dy - 1 _2 

■=2x- s — 


dx 


3 3 


x=2 1 

i . dy 

dx 

Aft n = 2x + 1 4 

y = 

n 2 + 3n + 2 

14 4 ^ 



—=2n+3 
dn 


dn _2 

dx 

1 JaJl 



• % Jdyfx 

dx dn 

dn 

dx 




= (2n+3)(2) 


= 4n+6 (n=2x+l) 

=4(2x+l)+6 

=8x+4+6 


=8x+10 

=8x+10 (x=2) 

”8x2+10 

=16+10 

■ **. = 26 
dx 
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jCLm jAj I / 


y*UM 4 ^ ajs&nJff u^s»y grtUil 4 JjU* [6-51 
{ y = f ( x ) u^} ¥,. J* (jtj^t 4 . ituii) suL-vt aitaii jL,x 1 a^oS ^^*3 

4_^2HI i£Lb OJLa ^L«if J~t# J-iaaOJF ^jV) 3 . 2 . 1 * > t t <L 4*2>*j 2 a. j^ItuXI (x, ,y 1 ) 2Ja231t 

m>^b Jj^jmjjj (x.,^) 

x=2 f(x) = (3-x 2 ) 4 4 jniri i»!I g*UM ^A\m Mr /I 

f(x)=(3-x 2 ) 4 

; f(x)=4(3-x 2 ) 3 (-2x) d^l (m) ^ 

/ f(2)=4(3-2 2 ) 3 (-2(2)) 

= 4(-1) 3 (-4) 

= 4( — 1)( —4) 

= (~ 4){ — 4) = 16 

(2 » 1 ) 4aditlj ;(t6) AtAeLSti (jAlaj 


f(2)=(3-2 2 ) 4 /Jail 
f(2)-(3»4) 4 
f(2H-1) 4 


f(2)=y=1 

U-ut<u 4Mj ^jA (2,1) 4-iaHll 


m = 


- y-ii * ie = X: 

x-x. X-2;fe 


16x a.2 - y .1 t^naLs* "* " : £%3yXa3i utj*a 

16x~y_32 + i = o iJ>' ] 

16x —y — 31 - 0 ^ ^ Isu a U (J^iLaaI! 

X = 1 *iifr f(x) = (2x - I) 5 c^p ^-vt l l <j*LaaJ! { Jas, <UJju« Jidh /2 JiJL* 

/ jaii 


==JjA*jf Joa 


10 x - y - 9 = 0 ^LmJ! 4JjUl* 

-1 
id 
-1 _ y -1 
10 x -1 
lOy - 10 = -x + 1 

lOy+ x -11=0 


f( 1 ) = (2 - 1) 5 =1 
•*• 0 ,1) 

7 f(x) = 2 ( 2 x - 1) 4 ( 2 ) 

= 1 G( 2 x - 1) 4 

; f( 1 ) = 10(2 - 1) 4 =10 

10 = 

x -1 

lOx -10 = y -1 


0^Uyl3l ^IJayS 
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uyoW t *l¥ uu^aA 

(x=-l) ^ y=4x z -3 aj*a% j- UM ^ /3 ^ 


f(x)=4x 2 -3 (x=-l) 


/ Jftll 


f(-1 )=4(-1 ) 2 -3 * f(-1 )~4 x 1 -3 * y=1 

..(-1,1) f 


f(x)=(4)(2)x 

.-. f(x)=8x (X=-1) 

m = / f(-1) = 8(-1) m= -8 

(utUduJI£•) jiw» J*w> %|l] ^4LJI 

m= y^i 

x-x 1 


-8( x + 1 ) = y-1 
-8x-8~y + 1=0 
(-8x-y-7 = 0)(-1) 

8x + y + 7 = 0 qAa*1\ 

/ m - _± ^ / m= _(±)= 1 ^U4i*»**>( J** (*>^ 

m -8 8 

y-1 = l(x-(-1» 

8 

8y-8 = x + 1 
x-8y + 8 + 1 = 0 
x-8y + 9 = 0 


O mlazemna UJl bu)/-VLo gd jO/VLolH 









jtii*# jAjf / dUfit 11A 

g(x) = x t f(x) = ^3x + § lal x=1 (fog)(x) 


y^y-isy iu«iMi# aa /3 

/ Jail 


(fog)(x) = f[g(x)] 

=f(x) 

= V3x+5 X=l-^£- 

y=\/3+5=2 (1,2) 

1 

(fog)(x)=(3x+5) 3 

4 2 

(fog)(x)=—(3x+5) 3 (3) 

3 

'(fog)(1)=i(8)*5x3 

1 -- 
= --(2 3 ) 3 x3 
3 

= ~ x 2" 2 x 3 
3 

_ 1 1 « 

=-x-xj 

3 4 


(f(x)?3x+5) 


(fog)(1)=‘=m 

4 


m 


y-yi 


x-x 1 
1 „ y-2 
4 x —1 
x — 1 = 4y-8 

x - 4y -1 + 8 = 0 
x—4y + 7 = 0 (JjhIaaII 


< II [6-6] 

y Lalu JSIum]) j jxla J U x Ait Jilt £}t JISjS t y=f(x) eJ*t X ^ AitJ y (jjSj (JJA 



mIjaJI 


Mi JlMt) J>tj 

Mb 4 ^ Jt>tj j! JyHjJ ^42! 


y 2 = 25-x 2 
x=3 y = W25-x 2 

y ss :p4 

x=-3 
y = +4 


© [JQmlazemna UJl bu)/-\Lo x>/UaM 






















x 2 +y 2 =25 

x 2 + (f(x )) 2 =25 (f (xH ycte ) 

2x+2(f(x)) f(x)=0 

2x+2y—=0 -» 2y^=-2x 

dx ax 

dy _ -2x „ -x 
dx 2y y 


...A f.t l , 

y = V25- X 2 ~ ^ U%J 

4J1 U^jl y = ^/25-x 2 

SjjiAS! uftwftj JUj 

tfjl Ui^jJ y^-V^Tx 2 
Jsutt'jfi $jjI«^I u4«aj 

<> JSj 
ys=-V 25-x 2 ,yW25-x 2 
[-5,5] = 6^ 

X 2 +y 2 =25 ^feUlf 6*®*^ ^ 

6- JULjj AiU (>2V UiLtti US ^ij 

4_uaU> 4JU y = --^25-oc 2 , y = V25-X 2 
y = F(x) OSSlj Ai^USI ^U1«U iUj^j 


2x - 2y 


dy ,dy 


dx 


dx 


dy 


dy „ . 
2x + 1 = 7-p- + 2y 

dx dx 

2x + 1 = ^(7 + 2y) 
dx 

dy _ 2x + 1 
dx ~ 7 + 2y 


5!^ ia. x 2 - y 2 = 7y - x CM ^ /I JU» 
dx 

/Jail 
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a 44 

jQ^jt /SMNaUfil W* ' 

l _3 4 j 4 MH 1 x 2 + y 2 s 32 4^-^** ^ o -1 ^ ^ lxA ^ 

/ JaII 


2x + 2y^ = o 
■' ax 

2y = - 2x 
y dx 

dy = -_x _. 3 

dx y 4 
dy 

ldX y 


y - 4 __ 3 
x + 3 4 

3x + 3 = 4y - 16 
3x - 4y + 25 = 0 


/ ' , "^ + y^!l + i=o : ji x 2 +y 2 =10 d& iii 13 ju* 

dx 

LfaU^a 223^* 


x 2 +y 2 =10 * 2x + 2y'y = 0 

X+y^y = 0 4 j41j ^Uuj ^ 4^4 4j 3W! c4jt*Ai 

1 + y /, y+ / y« 'y^.QiJlSItoU tfculjtf 

Vy + y 11 y +1 = 0 «► .('y^ + y. /; y + 1 * 0 . 

/c| y v + y£i + i=f '. «il 

y dx 


dx 


f- 1 , 3 ) jbL& x 2 + xy + y 2 =7 ^ 

.uui»^iWiaaau (-1,3) ^ 'y J*J**>1 w 
•* 

# . -2 (-1)-3 = 2-3 


-^-(x 2 + xy + y 2 ) = -~-(7) ^ 
dx «x 

2x + + y(1) + 2y~ = 0 

dx dx 

x dy +2 y^ + 2x + y = 0 
dx dx 

—(x + 2 y ) + 2x + y = 0 
dx ' 

—( x + 2y) ” -2x-y 
dx 

% = z?^rX : ^ (-i,3)j^j 
dx x + 2y 


fin u^Unil Jf 4 ) 


dx " (-1) + 2(3) 6-1 

dy _ -1 
dx 5 
. ^ (-1,3) ^ ^Wi &al** 

y-3 = —~( x ( 1)) 

5 

y_3=_i{X+1) 

5 


x5 


5y-15 = — x — 1 

x + 5y-15 + 1 =0 * x + By-14 = 0 


© U mlazemna UJl Iju)/-VLo gd jO/VLolH 




























, &xi.A CT xixl l l..l 1^M 

Wm**WM**™ : WWMPiliMiiiili# 
W0 # 


Velocity 

..T 

Acceleration J*** 3 

displacement 

a£o5i 

Speed 

SsAjawli 

gravity 

place 

£«»>* 4 

Velocity v(t) 


distance _ s p ge d m/sec 
time 

distance 

2yiUfc« 



sspeed ~^ cce | era tion m/sec 2 
time . 




jt#ay 4»sjs{f P(t) 


p(t) 


P(t) = — t 3 "3t 2 + 3t + 5 
3 

/ P(t) = 3(-)t 2 -4t + 3 
3 

P(t)=t 2 -4t+3 

// P(t)=2t-4 


t 3 — 2t 2 + 3t + 5 (m§ fid+m 4a& ^ dj* 2 * 

. ( j§ism 4*>**4i t 

(P(t)=speed 

(//p( t )=j4AxSl!) 


4 


Q=2t-4 ^ 2t-4=0 4 t=— t=2 

2 


P(t)=t 2 -4t+3 (t=2) 

P(t)=2 2 -4*2+3 

=4-8+3 

= 4+3-8=-1 A&j^S 


A£ij*A\ 4j3bu# (jl\ 


^ vft) = 3t 2 — 6t + 9 4as* <a4>t*a mjasi v(t) ijSAl / 5 

U^p ft) t=2sec 4 pj«1! (^) 

V(2) = 3{2) 2 -6(2) + 9 = 12-12 + 9 = 9 cm/s ^ 

6 „ 

; V(t) = 6t-6 J***2II 0 = 61-6 4 6t-6 = 0 4 6t = 6 ■* t=-=1 

V(l) = 3(1) 2 -6(1) + 9 4 V(1) = 3-6 + 9 = 6 cm/s 
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J&M jAjI / WX jsifcAsfe^f 

(8-2) ^jU3 Jjl». | 

3 

(*0 g(x)-(1+2x z +5x) z , f(x) = 2x 
(gof)(x) = g[f(x)] = g(2x) 

3 

(gof)(x) = (1 + 2(2xf + 5(2x)) 2 

3 

(gof)(x)=(1+8x 2 +1 Ox) 2 

/ 3 i 

; (gof)(x) = — (1 + ix 2 + 1Gx) 2 (16x + 10) ^ 

2 


(2) y = n 3 + 3n~5 , n=2x+1 , £?!£ lit 

dy _ dy dn 
dx dn dx 

—=(3n 2 +3)(2) 
dx 

= 2(3n 2 + 3) * Srt 2 + 8 «# || = 6(2x+1) 2 +6 


(3) y = an 2 +3n-7 / n=2x+1 (it 

x=l ^ ~=30 0 ^ ? a <uS 

dx 


—=2an+3 
dx 

*1=2 

dx 

/jAl 1 



a^da^>b 

dy _dy dn 
dx dn dx 


y=an 2 +3 n-7 

^ = (2an + 3M2) 
dx 


y=a(2x+1 ) 2 +3(2x+1 )-7 

—-4an+6 
dx 


y = a(4x 2 +4x + 1) + 6x + 3-7 

^ = 4a (2x + 1) + 6 
dx 


y= 4ax 2 + 4ax + a + 6x + 3 - 7 

= Sax + 4a + 8 


! y^ Sax + 4a + 0 + 6 + 0-0 

30=8a{1)+4a+6 


; y = 8ax + 4a + 6 

30™’*! 


30 = 8a(1) + 4a + 6 

30-6=12a 


30 = 12a + 6 

24=12a 


12a = 30-6 ^ 12a = 24 

a=^= 2 

12 


12 i = 24 4 a = 2 

12 12 


dy 

dx 




dy _ 
dx 


3n 2 +3 




dn 

dx 


= 2 


(gof)(0) : AS, 

2X-+ X JSoftg(x)^ 


f 


I <>j*u | 


O 1 

f (gof)(0) = |(1 +0 + 0 ) 2 (0 + 10) 
= - X 1 X 10 = 15 


(DO mlazemna LuJl I liuv’iLo go jo/HaM c±j>£>I 
















u &ai i wLwrfUjJf S ¥T 

(4) y = 3n 2 + 2n + 4 , x = 8n + 5 lit n = 1 


—=6n+2 , 

dx 

dy _ dy . dx 
dx dn dn 
=(6n+2)-5-8 


^=8 

dx 




% 

dx 


aa 


k t.&. £k.. i J) 

£ JS^npPww^ F 


/ Jail 



( 6 ) 


=(6n+2)x— 

8 

__ 6n+2 _ 2(3n(+1) _ 3n+1 _ 3(1 )+1 
” 8 ” 8 4 4 

dy _ 4 _ 1 

dx 4 . .—_— 

dy 

xy 2 + 4x 2 = 7x - 2y <jlS ^ ^ 

(x)2y y+(1)y 2 +8x=7-2 y ^ 

2yx ; y + 2 y = 7—8x — y 2 

/ y(2yx + 2) = 7-8x~y 2 

7 — y 2 — 8x 

y =- - - 

2yx + 2 

dy _ 7-y 2 -8x 

dx 2yx + 2 _ ...... 

( 11 ) ^ ~ y - = -1 J xy 2 + yx 2 - 2 aS W 

dx 

xy 2 + yx 2 = 2 

x*2y« ; y + y 2 -(1) + y*(2x) + x 2 . ; y = 0 
2xy ; y + y 2 + 2xy + x 2/ y - 0 
2xy ; y + x 2/ y =-2xy-y 2 
1 y(2xy + x 2 ) = -2xy-y 2 
/ _ -2xy-y 2 

y ^(2xV^r 


/.., -2(1)(1)-(1) 2 .-3 
2(1 )( 1 ) + ( I ) 2 3 

; y = -1 
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| Vi 

P{t) - 241 — t 3 Ja#«. 

♦ (>Jil t < jUUVb 3U.IJVI P(t) , 4^ 

. 4SjaJ| 6^ sec 2 ^wwaJl ia, (1) 

. ji<-sa = J^aHt Uijfr 4 aIJVI JiA (2) 

P(t) = 24t 2 -t 3 
; P(t) = (2)24t-3t 2 
a-c^t ; P(2) = 48.(2)-3.(2) 2 
/; P(t) = (2). 24t-6t 
= 96-12 = 84 m/sec 

■>.„<,iii<V jJu^ksoJI jJf 

/; P(t) = 48-6t 

0=48-6t ' :L ^ 48-6ti|!: ; 

/ : , . : /;-|g;!! i ; :;-:6t =. ; 48 ^ t = 8 sec 

: 4 ;■, I « P(t) * 24t 2 - ; t 3 14^0^ ajAU* JS\ 

: : : S|:|ili" : ||i8":pi|lll|| ; !||I 

. : . . , = 1536 -512 =1024m 


/ imMmSXA 

(7) 


/ Jail 


-t +5 4 j)j fc* 44t . < >« 4air 4 j 4 ^ ftuta* 3 jCsjo« J5*3 m/fUtt vft) yQ 

Ualc 2 Lc> u4l Jw*. 


8cm/sec 2 = 


V(t)=t 3 -t 2 +5 

/ ¥(t)=3t 2 -2t 

t~2 = 0^ t=2 

00 

11 

CO- 

1 

V(t) = t 3 -1 2 + 5 

3t 2 -2t-8=0 

V(2) = 2 3 - 2 2 +5 

(3t+4)(t-2)=0 

= 8-4 + 5 

3t+4=0 

= 8 +5-4 =13-4 

3t=-4 

¥(2) = 9 cm/s 

t = -y <>»4# 



( 8 ) 

/Jail 


X — 1 f(x) s Vx +3 1 SUfkAlf ^L*JU ju>» (9) 

f(-i)=^Hf+3 / jujj 

f(-1)=|l+3 ^ f(-1)=^4=2 


X y 

("1>2) a 4^L#2lf 


T f(x)=Vx 2 +3 

® TjO mlazemna UJl 1^4^}! Ijuj^Lo 


£* * 























Os.aU uU*U>)t I ¥© 

\ 2x 

1 f (x)= —t== (2x) * 'Hx^-J— 

2^/x 2 +3 Vx 2 +3 


f(x)=— t==(2x) 4 f(x)= 


2a/x 2 +3 
^(x)- X 


m 


-1 


¥x 2 +3 

-1 


4 7 f(-1) 


2x 

2a/x 2 +3 
._ -1 

VHf+3 


Vl+3 2 

^(x-(-l))=(y-2) „* ^ 
-1(x+1)=2(y-2) ^ -x-1 s 2y-4 
x+2y-4+1=0 ^ x + 2y—3 - 0 ^Uit 


(x+1)*(y-2) 


x > 


dtp* ^(x)= V2^+T < f(x)=x-x 2 uais lit flO) 
(fog)(x> L4H 4 |Jf *1 Ljls^l 


f(x)=x-x 2 

y=-72 / Jail 

g(x)=2x+1 

(4,-72) 

(fog)(x)=f[g(x)] 

(fog)(x)=-8x-2 

=f(2x+1) 

=-(8x+2) 

(fog)(x)=f(2x+1) 

‘ (fog)(4)= - (8 x 4+2} 

f(x)=x-x 2 

=-(32+2) 

f(2x+1 )=(2x+1) - (2x+1 ) 2 

= -34 

=2x+1-(4x 2 +4x+1) 

CO 

1 

11 

£ 

=2x-4x+1-1-4x 2 

-34(x-4)=(y+72) 

=-4x 2 -2x 

-34x+136=y+72 

. . (fog)(x)=-4x 2 -2x 

-34x-y+136-72=0 

(fog)(4)“ - 4(1 6) - 2(4) 

-34x-y+64=0 

=-64-8 

34x+y-64=0 

y = - 2 x 2 +y 2 -5xy= 

15 : ^rToU.41 x** (11) 

3ui«»v( ai,au»ii y = - 


x 2 +4-5x(-2)=1 5 

x +11=0 ■* x = — 11 

x 2 +10x+4-1S=0 

x-1 =0 * x = 1 

x 2 + 1 Ox - 11 =0 *(x+11)(x 1)= 0 


0 mlazemna U^M bu^&o £j 0 ^o/VtoJl 























, ^ 1^3 UJ"U4 a^_jj <^| (-11 ,~2) *(1 ,-2) UA j4? i>^^w^^aa^jj .*. 


x 2 + y 2 -5xy = 15 

2x + 2y 'y-(5x'y + 5y) = Q 

2x + 2y ; y-5x ; y-5y = 0 
5y 2x 


y = 


2y-5x 


2y ; y - 5x ; y + 2x - 5y = 0 
y (2y-5x) = 5y-2x 

(1,-2) oic jjvi ^uti J»t4 


/ 5(-2)-2( 1) 

2(-2)-5(1) 


- 10-2 

-4-5 


(10 + 2) _ 12 _ 4 
-(4 + 5) ~ 9 ” 3 


y-y 1 4 j. y + 2 4 « 

= - -* _____ = _ ^ 4x-4 = 3y + 6“* 4x-3y-4-6 = 0 


x-x 
4x-3y-1G=0 
5y-2x 




y 

f y 


( — 11 —2) 

4L&aa!I 


2y-5x 

; “= 5 (~ 2 )- 2 (- 11 ) _ -10 + 22 m 22-10 __ 12 

-4 + 55 55-4 51 

** 12x + 132 - 51 y + 102 * 


2(-2)-5(-iT) 
y + 2 _ 12 

x + 11 51 

12x-51y + 30 = 0 

*Vy +yVx =2 

(14) j 3& o» 

dx 


Vy + y 


12x-51y+ 132-102 = 0 







2 Vy 



2 Vx 


Vx 'y 


/Jft» 


y (r4= + Vx)=-{./y+-X=) 


■* y( 2x V' x!= y V 


2 -,v 

-(77- y 


2Vx ‘ 


y= 


2-Vx 


) 


( 


2yy 


NX) 


~(i + —) 

4= _1_2 


h + 1 ) 


y = -1 
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..Will uatalJ ialU^gb tJI i V V 

Derivatives of the Circular Functions Jls*ll afeA* I6- 7 ] 

:y i,x = ajasFajijUuij^iaaiUi 


f(a) 


> lim 

Ax —^0 


f(a + Ax) - f(a) 
Ax 


(D 


dx 


sinx=cosx 


. 2 u jJutt (sXA 

, r f(x + AX) - f(x) 

' f(x) = lim -- 

Ax —> 0 


- lim 

Ax—>0 

= lim 

Ax—>0 

= lim 

Ax—-*0 


Ax 

sirtfx + Ax) - sin(x) 

AX 

sinxcosAx + cosxsi nAx-sinx 
Ax 

-sin(1- cosAx) + cos xsinAx 


= -sinx iim 

Ax—>0 


AX 

1 -COSAX 


+ cosx lim 


sinAx 


Ax Ax 

— sinx • 0 + cosx • 1 s cosx 


(2) f(x) = cosx 
; f(x) - -sinx 

f(x) = cosx = sin(---x) I 

/ f(x) = cos(|-x)(-1) 4 / f(x)=-sinx 

IqIAj 4 iSjAtl 

J&* —sin5x = (cosSx) • (5) 
dx 

JU* •—cos—=-sin— • (-) 
dx l c i 

J&* —tanx 2 = sec 2 x 2 • (2x) 
dx 

Jlli —cot8x = -csc 2 8x • (8) 
dx 

— sec4x = sec4x tan4x - (4) 
dx 

JtfU AcscSx = -cscSx cotSx • (5) 
dx 


mI§MI 


d dy 

(1) —(siny) = cosy— 
1 1 dx dx 


d . dy 

(2) —cosy =-siny— 

1 1 dx dx 


a 0 dy 

(3) — (tany) = Sec y— 

dx «x 


( 4 ) — coty 
dx 


2 dy 
esc y— 
dx 


d , dy 

# 5 | —secy = secytany 

' 1 dx 


dx 


16) — cscy = -cscycoty^ 
11 dx " .dx 
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>v. • 'VI / ;/.(i iUfil 


<VA 


4%- #4 
/ isMAaOji 1 

4 1 


f(x)=sin^x 

12 iJUn# 

f(x) = sin(7x 2 + 4x +1) 2UUJJ ; f(x) 

/I 4 

1 

f(x)=sinx 3 

/Jail 

f(x)=cos(7x 2 +4x+1 )(14x+4) 

i f 

; f(x) = COSX 3 • —X 3 

3 


=(14x+4)cos(7x 2 +4x+1) 


_ 1 -1 3 [— COS a/x 

- — X 3 COS •n/x - 

3 3%/x 2 


f(x)=cos 3 7x 



f(x) = (cos7x) 3 / jaj| 


. / f(x) = 3(cos7x ) 2 (- sin 7 x . 7 ) 
= -21 COS 2 7x sin7x 


f(x) = cos3x-tanSx + sec4x ' /4 j it ^ 

; f(x) = - 3siri3|i“-:;|§^c 2 5x + 4sec4x tan 4 x 


/Jail 


ffx) = 3sinx + 4cosx aifaiJ x=0 aLs, ^UX.1 2 lTjUu j> /gj 
" , : : 3silTl(i : 4COSQ = 0 + (4x*t) = 4- j 

(0,4) (^A yjaLwIf ita2i • - 

f(x) = 3cosx-4sjm - ^ j^i 

: n\ = 'm = 3cosO-4siiiS^^ : iii * 3 ^0 

(y-y^s: m(x-x 1 ) (y-4) = 3(x-0) 

y 4 “■ 3x 3x - y + 4 - 0 2 HjIa 4 

/ f(x> f(x) = (secSx) 3 /fi 
f(x) = (secSx) 3 

! f(x) = 3(sec5x) 2 (secSx tanSx . 5) 

= 15sec 3 5x tanSx 

; jtlaVb 2U.ljVt P(t) Cu>. P(t) = 3COS2t lactM Siflj 4a>- (Ja dlj^u /J 

, 71 


/J*ll 


P(0) =—6 • (0) “ 0 m/s 


// 


P(t) = 3cos2t 
/ P(t)=-3sin2t.(2) = - 6 sin 2 t 
; P(0) =-6sin2t • (0) 

Udic 2Le 


/ JftSI 


P(t) = - 6 cos 2 t • ( 2 ) = - 12 cos 2 t 


71 
6 y 


\ 

j =-12cosX* 

(n\ 

/; pf-l =-12 • 


) 

vXj 

U; 

k 2j 


//p( 7T 


12cos 


?r 


• 6 m/s 5 
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g&wba 1 £>»Vy^W! liJI1V* J“ lVJ ^ 

1 ( 6 - 3 ) | 

'y ** 

y =^cos(4x+2) (2) 

/Jail 

1 

y = (cos(4x + 2)) 2 

/y = l(cos(4x+2))" 2 (-sin( 4x + 2)»4) 

! y =-2 1 (sin( 4x + 2 )) 

A ycos{4x+2) 

_-2sin(4x + 2) 

^cos(4x + 2) 

y=sin(5~x 3 ) (1) 

/Jail 

; y s cos(5-x 3 )*(-3x 2 ) 

; y = cos(5-x 3 )*(-3x 2 ) 

/ y=-3x 2 cos(5-x 3 ) 

y = sin3x cos3x (4) 

/Jail 

'y = sin3x(-sin3x)*(3) + cos3xcos3x-(3) 

=3-3sin 2 3x + 3cos 2 3x 
=3{cos 2 3x-sin ! 3x) - 3cos6x 

y = x secx 2 (3) 

/Jail 

7 y = x secx 2 tanx 2 * (2x) + (1) • secx 2 

7 y = 2x 2 secx 2 tanx 2 + secx 2 
= secx 2 (2x 2 tanx 2 + 1) 

y ~ csc 5 (x 2 + 1) (6) 

mlazem /jAl) 

4 5 

y= [csc(x 2 +1)J 

1 y =5 [ csc(x 2 +1 )] 4 *csc(x 2 +1 )cot(x 2 +1 )-2x 

! y = 5csc 4 (x 2 +1) [~csc(x 2 +1)cot(x 2 +1)«2x] 

\ = 5csc 4 (x 2 +1) [-2xcsc(x 2 +1)cot(x 2 +1) ] 

! y = -10x csc 4 (x 2 +1 )csc(x 2 +1)cot(x 2 +1) 

‘ y =-10x csc 5 (x 2 +1)cot(x 2 +1) 

y=>/cot 2 4x (3) 

/Jail 

2 

y = ^/(cot4x) 2 ■> y = (cot4x) 3 

^y = |.(cot4x) 3 (-csc z 4x) • (4) 

1 _ 8 esc 2 4x . _ -8csc 2 4x 

3 3/cot4x i 3%/cot4x 

y =(sin3x -cos3x) 2 (7) 

/Jail 

'y =2(sin3x -cos3x)((cos3x)(3)+(sin3x)(3)) 

' y =2(sin3x - cos3x) [3(cos3x+sin3x)] 
y =6(sin3x-cos3x)(sin3x+cos3x) 
y =6(sin 2 3x-cos 2 3x) 

y=6cos6x 
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JOm / MLM auu 


U 




dy 


** sinxy = 4x-3y jfifil (2) 

dx 


‘X /, ^,Wt\ StftjJt (3ir*tt / JaII 


(cos xy 2 ) (2y 'y x + y 2 * (1)) * 4-3 A y 

2y 'y x cos xy 2 + y 2 cos xy 2 = 4-3 'y 

(2y 'yx cos xy 2 + 3 'y) = 4-y 2 cos xy 2 

'y ((2yx cos xy 2 + 3)) - 4~y 2 cos xy 2 

/ - 4-y z cosxy 2 ^ dy _ 4-y 2 cosxy 2 

2yxcosxy 2 +3 dx 2yxcosxy 2 + 3 


' 




-r 


■■•I 


C-JI (3) 


( 1 ) 


dx 


sin ax—s in 3 ax 
3 


LS 


dx 


sin ax - —sin 3 ax 
3 


^; rt 3^ v 1 ^ J | .'(i 



:• HH.•.• . 

Hill 


r 


a cosax 


~ ^(sin ax )*• cosax • (a) 

=a cos ax - a cos ax sin 2 ax =a cos ax - a cos ax(1 - cos 2 ax) 

=a cos ax -a cos ax+a cos 3 ax - 0 + a cos 3 ax = acos 3 ax = R.S 



4sin x 
(2+cos xy 2 



' 2 -cos x 
^2 + cos x> 


(2 + cos x)[0-(-sin x)]~[-sin x(2-cos x)] 

(2 + cos x) 2 

sin x(2 + cos x) + sin x(2- cos x) ^ sin x(2 + cos x + 2- cos x) 
( 2 + cos x ) 2 ( 2 + cos x f 


4sin x 


= R.S 


( 2 + cos x ) 

€>GO mlazemna 


LuJt 1 























y = cos 4 x -sin 4 x aIIaM y AA (4) 

/Jftlf 


y = (cgs 2 x - sin 2 x) *(cos 2 x + sin 2 x) 
y = (cos 2 x - sin 2 x) • (cos 2 x + sin 2 x) 

—--—V—-—' 

cos2x 1 

y=cos2x 

; y = -sin2x • (2) = -2sin2x 


v x 
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f(x) = sin2x + sin x ynU&t aa (5) 


^uui ajbsoj (y) Ai^ai 

f(x) = y = sin2x + sin x 


y = sin n + sin 
y = 0 + 1 = 1 


= y = s«n2 
n 


+ sin 


n 

2, 


V 

V. 


<%la23i 


y 


^utt j*« (x) a^a ^ /JaII 

'f(x) = 2cos2x + cos x 
= 2cosX^ + cos~ 

m — 2( — 1) + 0 ) -—2 ^WU 
y - y-i = m^x-x,) 

y-i = -2(x-y) 

y — 1 = -2x+ 7T 

2x + y—1—7T = 0 aJiU* 


•' '**#!'''■ 

J4J.U U .U. UU (jtf I Srfljiit <^A 2«« J,Ui (j* 

yAj jUwVI J^> ^ fcUl 

>*iai 

&> 2uk»2l wlfeli 

l>d> j aiA ^ lu T fc^ a* 
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/ ili.21 aU*l Ur ulk. 

, jt2«vy P(t) P(t) = sin2t-cos2t Jovial/ ia*j ^ 22^4 ^Ua di<%«,*. (6) 


n 


t= Y Ua - Lc (c) 4Lc%>u (b) (WB^I a*j (a), ^ 34S ys, t 


(a) 

P(~) = sin2.--cos2 .— 
4 4 4 

. n n 

= sin-cos— 

2 2 

= 1-0 

55 1 m 


(b) 

P(t)=2cos2t+2sin2t 


P(-)=2cos2.-+2sin2- 
4 4 4 

-2cos—+2sin— 

2 2 

=2x0+2x1 


=2 m/s Aj&jmA 1 


(C) 

P(t)=2(cos2t+sin2t) 

// P(t)=2( - 2sin2t+2cos2t) 
=2 x 2(cos2t - sin2t) 

- / 7C s TV s 

=4(cos—sin—) 

2 2 

• =4(0-1) 

-■-4 m/s 2 4^*1/! 


/jAll 


; ‘4^, Jo#* ^Ip 4ji&4 Jlsu v(t) cm/sec (7) 


v(t) = 4sin— + 8cos— 

I ■ 9 " : -xl I /l# 4 


V(1) = 4sin— + 8cos— 
4 4 


A* JjVI 


= 4x ~-t8x 4- = 2 Sflf 

V2 V2 > 




x^ 

= 2 V 2 + 4^2 = 6^2 = 6 x 1.414 - 8.5 cm/sec 


t=l &> 4c ju, J! 


V(t) = 4sin— + 8cos— 
4 4 


7i . t n 


/ V(t) = 4 cos~ x ~ + 8(-sin^ x — )=4 x — cos-^-8 x —sin 

4 4 4 4 4 4 4 4 

TZcos—-- 27 Tsin^ 

4 4 

'V(1) = 7 T x -JL - 27 T x — 

v 2 v 2 

* ^ = 2.22 cm/sec' it J***Sllt=l 

^ ^ z 2 


l>*»> (j iKmJ I ‘mUrnSM ^dLu»^fl 4Xuu!l uibl 

♦VA*a.Y* < \ir/-vH-\varnw ( jjy^ 

(S| fjj mlazemna LuJl Uj0?V4> JO jQ/VjoJI C±J>£>I 
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miazemna u^M uu)/-fLo m jo/mJI 






jjLJI J*aiJI 


trilazemna.connl 


LlimwJI ULififl 

otojilill ijni lj)o ctniilnJI isio i UqUI f 

l -nruiil l jinn |_JJO ISljlllJl l^qill CV.\li = Infill £ M^tll 

ipjuOall fjliii = LJJUJI £ |Qil 

'YA*AM*V-Y *YVWflY£l\ 

*YYYWffl«Vfl»1flVY*‘\ 
















































































moo mlazemna U|Jt jQ/\LglH 







/ ' < / I i » i A 


gjLiff J»s§k!i 
Space Geometry («* . 

/ ^§i®4! gilswuf 

2l (.^1 ^ 4 jijJLj 4j$& jrukhd4 t^l £ju J^aaljll ftmutf 

(Z), fy|, (X) jl« j»L ^j 2 «i 4 t i^ 4 i 


/ %y4«iUtf| gfiyy 

* j^u ^ ,j^ %.ta<» ^jm 4m#j-4 jl»>^j — 1 

I <Ld®i 2L£ ja* 2LCrj^>w9 igJU J5U JL2d jL. ( S^ t Slu^ j ^^mma d»*^j ~T 

»(^j»uat! 4r iS3 J ^ %A ^« j<t i< irt ^i <jUJ {jr Lu t. i!I g %a ^£jiu*4j |%^2i«*4 i^l^oxut !il ~T 

♦ pjJUw ^ t2 Iu <4 4 ^ jo£ ikXc. jfj»<tf ^jS^i ~t 

/ ibiM <i t$s* 

. Jbu& Jl^fj (I'jlua Ur^>3 Id^fj 2L#Us2u4 ^^Lc Cut^J dtaS Jifc ~ i 

4a}f {. yftl U j V 2^a>Sij jSlf ~T 

. 1 tJg^LutA 4^-JJ 




jrudbi^IU ££^feSILu* 4^3 ~T 

JLpoJ 6pMMA a>-JJ 


♦ Lo^J ^ I o ^ a JU^*j j.l . ( .a 4 ^ujtjIU ^g^tALu*# <J£I ~t 



© U mlazemna UJl Iju)/-VLo gd jO/VLolH gj>£>-1 
























Hi 



/ Jiiiiiitl! i«l ,%*»$ 44M#JI 

la 


fa^tj |L L*fej 




/ aMitei 

JuMj j 2«44 W^jM^a ^taifl 0U^£uJU Ua 

cJ ii^i < ^ A i mt Lj iC ^-.^1 1 ^ 


/ guyuau ^uAb4) 

A ‘•^ , J>^* U^j2m at (jSUj V uiatf uUOiai Ua 

I uiak^« j^dC. ) 

4-~~> 4 -> 

D uU^m BE < AB 

«—> > 

aUjtjM ^UuaLows EH < BC 


<——> 4 ™—.™^ 

HO 4 AF aU^Ldi dHa% alamos* jUZU4 HC « BA 


/ ^^bw&Uj fflwhiM to MA I g»y 4flMaJI 
/ iijfjiM f%^a^S -I 

4^9%«^ts js 4JU 4*4 dljO^i jta fit jl*4 bjfj^ ft 42 ^ 

<*"•■ -"—» -> 



@00 mlazemna LuJl I^x^jI buv’iLo 5*0 4 /HaH q±/>£>I 















































^«kuji uku 1 Ad 


.,. /. //> t t 

ftfattl - 

1^7 imIT Lalabs (^jrt7»ttl 
dJL>-lj AS* J3JJLUi) lil 





^A^fKx) = {c} 


la 


4dUaJI 



/ -I 

^jb IS j7» itu fli (if JjLijt^U jjtj j)7mt t jjj£j 

(x) D(y)= (/> 
(x) //(y) 

/ ^U4aU*U -h 

Jls*-(j IS^U 4rf 'il 

(X) ri(y) = V 

*&»Uiu}l ( <U tA l u ^ AB ^4UMJ 
U&dS 4r lSP** U>%? 


jru 4 ?UaJ 1 £*«?> foj d l tmd d UgjU %h^lu jLjjLm* iJJiil til 

1 


/ 

• JL^tj jjWijI yJjLwwJ) ~ 1 

1 ti4jk JS -T 

Audi i£j?~ Nl4 <J£ “T 


O mlazerrma Ijy^Jl bu^VLo gd jO/&qlH st?>£>-l 
















<uli j&4l && UAAfti* jltl £§**&y ^Ukfciiim jj| (1) 



AB // CD 


AB 


(x) , C £ (X) 


jAtfl $km j^jS^ 


CD c (x) 

M (2) 




AB // CD 
E l(x)^ AB 

F 4 . (x) *±z*j CD .*. 

( 3 ) 

(x) // (y) 


AB e (x) 


.'. AB II (y) 




a %i(j ULa Ut (4) 

AC // KF 

<—► <-» 

BD // EG 

m^1 = m^3 
m Zl + m^2 = 180° 

• mZ3 +mZ2 = 180° 

(x)//(y) 


§oo mlazemna LuJl lijO/’iLo £0 4 /\LglH Q±JJi£>I 




























^Lwfa £ ) l j*«l£G}t <«&<■&!) u^bjil 1 AV 


■ cd/d '-^ •' 

(i) 



& s m s m s 

A () 

-T?r 

B 

si s m $g m k k «y& 

c 

>>" 





<—> 


4£a>J*U <bLEl}! |JUM> g_Ua4il! (U&Lma 


4—-» 


«-—-» <■.- ■> 


Jam 


AB // CD / 

(X)f1(z)= AB / (jl^l 

(y)n(z)=CD 


4--> 4-— 

.-. AB d(x) , AB d(z) 

<r -> <. -> 

CD d(y) , CD ci(z) 


< -> <r —» 


E ji# a^j ‘iL AB // CD ^ ^ tat (z) \ 


•^L-W'f |jyA> fcUilrtitt (»rf2S««*4 
j^jAwW a^ajuil 


4™-4 

.-. EG ABC(X) => EG(X) 
EeCDc(y) => EG(y) 


( E a^2i 4 u«Sf>L^) EG(x)fl(y) 

(x)//(y) ^ thL&j 


4—> 


4™-> 


CD AB 


4—» 4-> 

AB // CD 


{j® ■ -M) 


© U mlazemna UJl bu^VLo gd jO/VLolH gja £>-1 





































SAA 


4 a 



m 



N 


( 1 ) 4 A^ 4 fe£ 
W 8 ^% AB * (x)//(y) /uUb 4 i 

(y) ab / 431^1 u»i&u 

EG(y) / ^u^jj 

^ abV/en 

4*JlyAiu ^ J>^f ji|4 fot ftA W K ffc “ 


1 . < cc > 
#%D , 


*—> 4~-» 

EM // FB 


U&)!#** jiwrfJ ^i^ma gbffi Uaa » 


( f® ■ -*i) 


c^J^HLUtttb (z) jgju 


W^fy)^ AB 6 it 


A 

-. - 


B 



(2) 

«gjl§ii U&&M *SJAf ^^1 (i^te* 4 .Si £(&*&*«*& t^jjjp 131 

AB // CD , CD <z (x) /uUkuM 


<—-* 


AB //(x) / ^au^tu^t 
/ 

■ T ~™— 

t 4*1^ (x) AB uisat 


.'. AB // CI3 


<—> 


.’. CD ^o2j(k) | >2!^22^ «t>|Jki ^1 ^L4l 

CD C(X) <j¥ Q^ajMl US^U. iilUij 
(x) £&aSa V AB jil 
(f * - 4 *j) AB //(x) 

© U mlazemna UJl bu)/-\Lo gd jO/\LoJ1 gj>£>-1 










































t ujik .d M'l «■ ( Ij 'sifi.-A 

^pjMWPWMwf f 

( 3 ) «y^j*e& 


^ 1 $** (iljiil <j> *tt «fcil»U 



<——^ 4 —™~~> <——> 4 “~“~ ^ 

L II R , K II R /uU«U 
d // k / -oujiuiM 


4—» 

AG K 


/ jM' 


4 —> 

(x) A Ma 2 Sj L (^u^U 


<Ull ^uJ£ 2 .£■*** &**l 


A 2- tJs^^ufl K d (X) <j“^ 


.., 4—> 

I a_Ja2j ({Ul I *^*3 R {ds*2j (X) u* i! 

j 4—* 

.-. K c(x) 

4—f 4-* 

ijisiyj;2_4jita2^< L // K y% U ! (*) *4r 


4—> 

R ^bjt jj M <j* 

4 -» ~■> 

L ^a2j V K u^< 


( ft ■ -A J) 


fj^ uO£a* *>« ¥^ ( 

♦VA ♦ 0 *Y t/-V* ♦ \ YOYi *V > /JaUj** 

© U mlazemna UJl bu)/-VLo gd jO/VLoH 





































iijAl 




l£jl§i§ UAUfe) ^ <£$*&$ 



4 «)t 
( 4 ) hmbj*# 


JS ^jl|J gfelfi 


(x)fl(y)- AB /uUutl 


CD c(y), CD //(x) 


**» 4“ 


AB // CD / 


~> 4- 


AB 5 CD cz(y) ( 


CD //(x) yajw) 


AB jLsaj CD 31s y (y) 4. 
& a^juUt4>£u»*>£««} | X | cd^ 6 , ^ 


CD //(x) 4^ ta*j 




.’. AB // CD 

(t® ■ -A i) 


( 4 ) iiAjm 

*£J**»M blM qa 4km hi q^, ptsimdM U§km k§km j^j 

^ ^ ^ (i <ig*&e OgSri fftgMI {ftA* 4 U 


4—> 



CD // AB ( Ce(x), AB //(x) /uUaail 


4™-> 


CD c(x) / 4jjJlu ^ 


AB gJhii (x) 

4>a>al{ fdAj 


>-^1 gk% jjaaii*** OiM jkli ^ill ^L 4 I 

AB//(x) 


4 ^a Jj (X) «u:«» v CD yii 

f ff . -A.g) 

©©©mlazemna b^JI l^xx^ol Ijuo^&o jO/VxJI q±j>dJ 


































u&aU uk^bjJ11^1 




/ JU# 


g&Ui^S fishirimmam 

E 


I t>fr JS IAI 

dgftiM j.*.>^i ^ * tf&te 



<-—> „<—> 


t CD cz(y) ‘ CD II AB / uUaa&l 


<—> 


(x)fl(y)= EF < AB c(x) 


EF*//AB , CD /4jLiluimi 


yksw 


CD // AB / gM 

CD c(y) 

< — > 


^}ijj u a j>i ^Uo2m 4 til | AB II (y) 

} AB d (x) u* u» 


(4AB//EF *i» 


j£¥l UAJy*-! ^ iS$Mm |U&w* Jia jkffi ( WU "* * 

jUjt^U jU^u* 4 t 

((*■*!) 


<-» <—» 

CD II EF 


wJlJaii! 

&!>JU U*uj** 4p SUjUl ^ dUJy jjjy 2Ujttl »J* 

Witf* 4^ IsW 

idiM ^j*U 4>« ^4^!j % ui . oif 

^ %k^\ ua^u 

I 4 , 4^aA^MJ 1 L ^lJL^au a 

© O mlazemna Ij^Jt Llo/&o gd jO/VLoH gj>£>-1 



























jftM j# / ULtfl aU&i 


,'y,, J ^ 


m 

(7-1) I 


II t^d§ ‘kfAs- Urta# : 4 d 4 p«If £* t$| (1) 

** «*. «* 

* ( x ) ^ AB >k>j AB // (x) ^ 

(M 

Cm) 

* j^» a 4 a^jj. ( 3 ^bL>) 

. uU}ij2# i^tj j2«A jU)l$l.l ^U*£L4f (:*} 

■ c$J)Ij 24 jl (j£*iat2LU ^Uj£j UA . (< 41 ^ 1 ^) 

. , b}j$4 wldJI 4*1^ ^i£a £d£U jLau*a (ijfj &l (a) 

(a*M 

,.. ,, 4;::|h (A) 

J |y:^ : ■: ;::W; 1 : : ; :||::; Jlfc^ OhSJl^ O^J>% ^ 

♦ 5«^l| jUbi£a u^U (^yfUu cy) t (X) £Ub !i» (j) 

: . |<u£<ui 4 JaJi* °JL, ^’IMistAU 


fi) 


AB n (X) = { A , B } d^ A f B G(x) Cyysifat 

lL 4>^ulj *JL»»fj 2Jbii2 2L ^j2&4t -jlakSb )(fcfel>) 

. <jbfL4l^«^U^£ £Juc <«Uj*«4 jt ^mssoAji {haLm * Jn£a (g) 

(yu) 

* juSLtfl ji ^IjjiS Jb^tj yJksulf £b$2uai ^bU£I 3 

ub^Mb« (3) ja S^tj %*tiU j*g) AfilSw Mai u%$ %tM A&£adf ubfl^f (fa) 

ftobfr) 

* Jus ^-J 4^^ Jb^lj *Jb»fj 2^\2Ud&i yisot dbl2j 4^" 

&** +!> 3 f*» ^>M iiS) 

j^h, U^iV) tXa* Ij jILa* <j> U*^* (4^J^i>») 

(<&*}•>“ j^Aj 
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j^Usltbka U uUilJpl < f <.'" 4 ~“ 

: 4 * 4 <fl -dljUlJI <# u» «I>U C-a ( 2 ) 


K c(x) , L fl(x)«{A} 


til 


(0 


Ae*K *, Ae(x) 


4—* 


K fl L ={A}jU 

. ^ (jiiLoii aujiai M 

.uaa jLklj ISjiil lil yLyS-XI . (Msls-) 

L //(x) jtf <!> (X) L (^aii-iljbta jt^'il <+> 


^ v 4~> | 

AG(X) U** Lri(X)-}AJ <jUL//(x) 

y . .... ^ 

Lfl(x) = ^ 

Kfl(x) = ^6^ Kcz(x) ^ 

Kfl(x)=K ja&mN 

, ^k- dJ^tj 2JaB ^ ^ ( $) 

. ( Ms^a *JL £(tj fa I U^J^ 1 UJ 5 ^ 2^^® 

>^i ^>Ui gbA> £fc»*k* ^ ^ (i) 

. OVl <#»*# &**>< ) 

. (J^vt ^ 

■l"-‘t t %4<g j3> ajauh jbfkM {B^Lms !■*$»* ^ 


© O mlazemna UJl bu)/-VLo gd jO/^LoJI 










jliM j *. if / ttutf aUfil 





O^a?0 


4 —> 4 ——> <■——> 4 ——*> 4 ——> 4 — > 

L 1 OA , OB , OC , OD , OE » 


k«Ai| f »*t 4jJi» «*** AtfSi UAbtts sMi g» gttbtt** 


/2y^ 

4 Jil§ 



!•#*■* <jJ* t£4£*fi ^1 fS*lj ^fti 4*jia* <>» / 3 

4 --» 



c g(x) ji cg(x) ui a^ssC 


<—> 


L 4^^ jyfe>jM * * 


4 ——> 


L JL Ci^^kt C 2Ja23 










































«U* j*$ 4 Ubti li» (x) u&mU ^ AB 

AB fl(X)*{C} 

(x) ^1® ^>4*^ AB 
(x) j^u AB 


/ 4 ^>w 

i art 



AJ Ujlj* jl JuLc kiU olS tit(X) <Ja AB a**J 



/ 5 a 


mlazemna.corri^ 

<-—* 

(X) £>* A * U nrt' » T t jaj Ad 
(X) j A aiaSiJl (jru >*S 


4^ MMlI ^MiU «4 m JLu 

^briU crt ^ jjun 

(^biii a* a*rtu **> 


/ 6 y 


UAd eJAftlli ogiirt* c 



CoD (jrujt.>l« jrO^lMi-a (jgJ a*;Jt 


*y$*AJi Jrt 

(o^^rt* a**rt^t a* *M > 

(x)//(y),ABl(x), ABl(y)j 3 »s til 
(X) , (y) uru JUm it JUl AB (>il 


O mlazemna UjlJI bu)/-VLo gd jQ/UoM 





















m 




ja2I a& Ud$*&s gg£w g^jf^a £££*«*» *»l fliinrill 



/ 8 



gUjt^M» (0aMtMM t£*te gU^^oAJt gL$***U 

AB _L(x) o& tit 

AB _L(y) 

(x)//(y) &» 


ullkJt £j> 

^UjjU U}JUtaib 3 U JM*(U ytb Jj (jy ^j' 

y&j iUwif I JkgA- yA J*4> 4ugj4J <j8 MUI 

Sittl j*,JL* Jjj >. j-U-AI JU0*2lj 5*i£U Ul» 

,>♦ 2ULtfl Sis-JJI 

i * ' >*>*** y IiiMbA yV-T ! lSI£z&-J& 

* f!_ ^_*SPGHSr^l§IE^BB^WS@8B» r wV '*■ 


O mlazemna UjlJI bu)^&o gd jo/HaH gj>£>-1 


























yantl Ua*** as** gg}l$** 


( 5 ) 

mS «i 4 s £* 4 *aJl 
888 ** 44 

AB //CD , AB ±(x) /uU a^ i 



/ <£Lwt UjjjgW 


«—» 


CD J_(x) 




<—> 


CDn(x) = {Dj 

>^t ljuilji* ^ ^ $■““ 


SjLc 

^ijai 


BF , BE ^js (x) '4 

<— —> <— - > 

DG II BE f%^ji 

<- —> «— > 

DH II BF 


t^t XjjO 0 ^ 

UiS^» itfljJj U#"bJ tijb-3 

( 4 M») 

^ UajAft Of^ 4 ^ 

^w*l t^Ja &** djj! V**yM uU-ji2-4« 


m ZABE = mZcDG 
rrt Z ABF = m ZCDH 
V ABl(x) 

<-> < -» <—> 

.-. AB X BE , BF 


.-. m ZABE = mZCDG = 90” 
m ZABF=mZcDH= 90” 


jaalgL fcU " * yA* fZ'" 1 * 

L>fc>*» „)£ b J*M. i>£M U#!»l2j S*MJ 


■. CD ±(x) 


(|» -M) 


(g) J rnlazemna LuJI \^ajxi\ Ixo/^Lo go o/VjcJI ujjio-I 





























j&w jAji / af^fl dtd&f 


m 


t t .< 2 ^ai & 


&$UI! M ( 6 ) 

^ iA,lil ®' ^ ‘f**** > a, $ tp**4f ^ <£4 *m U**»l 0m 

^#^414^k (ft i . i i niU £* >&u M Q/M J-aijJf $*&*&& ^£**4.1 ^ ^|Ja« 


tf***»M J» f#jJ*y ,ft**MU &aj*« £$S* ^mU! 



4^i«W 


45^M 


CD c(x) 


BE ± CD 


“> 


. BF 1 BE 
«--» 


“**" | ••• AB J_(x) 


'BE(x), CD C(x) luUaaU 


AB J_(x) ‘ BE 1 CD 


~» 4*" 


Vng AB => ME _L CD /4JU3lujiki! 


~> 4- 


BF // CD f*«u(j*t B ^Ia 2 y Cy* I uUj^i 


RF r~ (v\ J * a4i ^ > *tal 
1 } 1 u^>*i *.**&, 

(jk& y^>4£ ^Ujb&LiM 


.-. NB ± BF 


(J^ w,i<S' U*% 4p^iaiS ^4f 

dUi <>*m» djji j*« 3^j»wjil uU.AL,4t 


=>^BF > L(NBE) J ^ 

' ' f^s, bajA* U^abffi 


< - > 


.-. CD jL(NBE) j (jrw^L^ jl>I 

jjifi bijAfi 


. J 4>c Usjac af£»J #*«* y^J^f £j*4l 

1 ^>LmM yili (>**? d^jl J* jiS uU^u*4f 


4 — 


CD <>ic uj% E -diaJsilb AB Jb»L 2 b b*® 3Ua2u SjI JS £Lw fd&j 

f f# . «A.f) 

© U mlazemna U^Jl bu)/-\Lo gd jo/VUJI 










































^mikAmm ***** ( 8 ) '***** ***** 
Jt,m§ 6§i*U ^»»pm UAJ»f aU-Aw* f§krn-§imm Jl a ^ >» f®*^ fil 

ki§m £§*«& &£ 1 &* f*#***^ y£$fa*&f vi j0.r.iifir^ ^ 

(i i#iM! f ®#^ 5 

A < .:>■ 

‘ A£(X), CD C(x) ICi UaM 

< — > <—» <—> 

AB J_(x) * AE _L CD 



BE i CD /-auilUiM 


B ii« 2 S^ W 1 CD &?> o'! i!^! 


fiS'i un tjjs -u>3 "■* ft-*j ^*ai 
*Ull ¥ ^k 2 u fr* pj^smi 


4—> 4-—> 


NB _L CD f*»ji 


< -> 


v AB _L(x) 


.-. anicd (tfi&t; 


1 <—> <—> 
>** Y AE 1 CD 


4-> <-> 


\ AN 

\ : 


AE 


(igSLuMuJe M 2 *-** ^ O* 6 *^ 


BE s'BN 


<->. 4-> 

BE 1 CD 


( f ■ «A.|) 


©oo mlazemna LuJt 194^)1 lijO/’iLo £*) 4 /HaH Q±J>£>I 

































♦ ♦ 


AC-CD 


4 LlmSli A 

jj 4^4 JtL# j 


I jaA 4^ 


A t B#^|P|wBBC 04 i^ (1) 



ABD £d£M ^j*** <*k BC af &Aj4 AB=BD 

B I- 2ujl>^ fAH BCD &&ft /uUkuil 


A € (BCD), AB = BD , AC = CD 


BCl(ABD) / <uujtu>Uall 
ABC , BCD uomi / ^i 


fejfa®* 9 


AB ss BD 
AC a CD 


^j^b gU» BC 

>^vf <>• £>u»t 2&^» g« ua^i ^umt .*. 

m ZcBD = m Z ABC = 90 ° : gib JjtkuJt <>»§ 
VBCJ.BD 

mlazen bczab 

-'Jfl 4 js ( a* U2«,,-</. a>«AH|u2IAi 

,- 4 * bijAfi (^£a^ U^ak>Ub 

(i» •*«) 


•.BCl(ABD) 


udUa)l ^jj>£ 

j*jA. £it SUjftl J*ii djJ lj ^ Sw^i( *i& a* 

yAj jlXwV! '-Wi'i ug>. *•■> Ji »iU! 

iiUI j-yJn J^S j* >dUI JjJttlllj gj&Si %wi> 

> 2LW2I 3 itaUI uMi 

I ljA ^ / A^LaLUJ I 1. I I A 


©OO m,azem na Ij^JI l^xx^ol U*/U* x}/\LaH q±j>dJ 




















FT^i T155j^ 

CDl(ABC) t AB= 4cm , BC= 3cm < B <i M§fJI pi& AAU ABC (1) 


AD J$b m . CD = 12cm 
AD Jjis» ibcji / ujMt 



B 4 ^uas ABC c*mt 4 / 




AB” 4cm 


AC) = BC + AB 


BC=3cm 
\2 


AC'S = 3 2 +4 2 = 9 + 16 = 25 


AC = 5 cm 


AD - CD + AC 


AD! = 12 2 + 5 2 = 144 + 25 = 169 


AD = 13 cm 
(ft ■ ■*•$) 


UsHkll 

^U! JU J*i £* j*U\ 

<>• 2ULtft aife^) udbli 

. •• • i 

© {J iTilazemna 64)! bu)/-^Lo gd jO/\LoJI 

























f.f 


iygAjtgyjiji i<7jSSS|^ 



y^l^aas*® yplft y^^Ja^All ^jfaft*&ifo»i >4 ( y!i {j 4 ir ^‘*''« (2) 

(x) n (y)=^ /uUM 


AB _L (x) , CD _L(y) 

4——■> \j I 4——> 

AB X CD / 45UStujttalt 


CD JL (x) 


AB' // CD / 

(tA«) AB Z(x) u» U> 


▼ 

1 *—-* 

(A® oj^arf uj^Si*flo>i ^^-41 ^ CD _L(y) 

yU)l>U (i>lj fu d At‘A« ^>U> yU^jAnlf ybj2*«tf 

(y) jj*«j ( x ) u< 


W a (y) ••• 

AB X CD .*. 


f (9 . *A.§) 


AB= 10cm t BD= 5cm t BDZ(ABC) t mZl A = 30° < ABC A <i (3) 

BHD yrfUi 4ft AC ^ _ BH ^B I4li 

m Z BHD ^Lj ab^f I 43jJlujMI 
(Jm) BH ZAC /yU^I 
H ‘4 ajjtjif BHA A .*. 



sin30° = 


BH 

AB 


1 _ BH „ 

2 “ 10 
BH= 5 cm 


BH = 


10 


BDZBH .*. 

B 4 2UJIIjii DBH A 4 


DB = DH = 5 cm 

(jrtSLoJt 2Lji*^stS DBH A .’. 

m Z BHD = 45° ji ^au cu>j 

f f§. *A.j) 

©OO mlazemna U^JI Ijuo^^Lo xs/\LaH 






























11 jy ]^ U“" 111 ^ li ^ ft 




UlUllllll LJllUD 


Clio|jillI (£tOJ LJJO ClOllUlH Ipo = U<jUI £4^' 
1 -nrnnl t pun LJJO l£ljwll l£j<JU* * IpitiH £JOH 

ipilioJI f.jliii : lLUQJI pjoil 

• VA-AM-Y'-Y •YVWOYi'U 


YY«~IWVM 


























































<§>o o mlazemna LuJt UjO/^Lo ££ jQ/HaM Q±/>£>l 




£01*11 j^ayi 

4*ifj*ll£ Jtf L*llj Mil b** 

Counting Method Arit fa** [8-1 | 
aXJt tSd^ij i^Uall of juuj (ITS) L&4JU& XJsXj^a £t l^2 u £$ L« 2-oUc- *0-*d o&»l fit 

<&Jid2>i£t 4jUiuS3) idA ol^ (n) Ubidb& 4 JsLo*mi tdUJLiSj o^4j 4if 

IrnTn] Um 6 uxUa 11 # 6 j^f 4^ o^ 4 ^ 6 *^f 

a^Wl oL£«t J^tA* (m) LfciJ^. uU% 0 ! tJjhtf Wall %>>f til AjV 

»t>«»¥ <6Lxi*S3f o-A (n) oil dSUsM (n) IajJua ^Uf «6k_iu£l» 6-4 XaAjS tfU lUMMt 

ut-Afitt 6 -« JJ3 of 4# cdj^f ^4*lt ^fje 1 dSUtf CiU^Cf 6 * c£ c 4 ^« ^ 

l«4 ^-aIxJkXi tjLxijSif 6^ (n) 4 j ^jVf 4ai*»if 6^if (mj ia^iAa 

* (mxn) LjjaJaft (j^aL»* jA i *4 6 ^ 4 ’UaI i f.fj^f 6 ^ 4 ^ 6 ^f CiL-auSlf 6 * 2^4 iHlij 

/1JU* 

d-£ 6^j 2bujf 6®j ^=4fj4*f 6* gjj^f ud^ 4 

$ <6L>>fjJtff uil»4ji Cu« 

3x4x6=72 2>!jj « >* uUljUN / Jail 

/a^ 

{1,2,5,7,8,9) |*LijVl X&>*»*4 6* 6^^ t-uf^ «6^-> 6* dj^® d d*®J Akic f 4 ^ 

jfjjdf /1 
f'j^t&jMA j^i jSjSL&tS I fcdi 

e$*M«jl>Uf/i / Jail 

6 = djYf j^ljlf <6fjU2i*4 
6 = ^JiQIf ^.jSi tjfjUxifc) Jfcic 

6 = dJlttt 

itjucVf ijic =6x6x6“ 216 iijuc 

#* jb&Jf / tai 

6 = JjjVf |%3jll tjfjLxi*t ikiA 

5 = ^iixh j%2i>1* d>jUl>^t aJus 
4 = ullxlt jlf UjfjUxAxf 

ifjutVf jJa =4x5x 6= 120 iJUt 


/3 

{1 , 2 , 3 , 4 , 5} f^jVi 4jjjS3 6% (40) c> j^b 6^J 6- 6J^ »>J Jip f 5 

Axdu JJsJI ^4 ^JAkAA ^ Ijl! jtjiu /! 
AmM JlAti! ^ ^JAMA Jf» ^jli j!jS2 /cj 

© U mlazemna U4M Iju)/-VLo jO/VLoH 

















/ Jail 

3 = Cil^waJ! j CilijUoa) J.Jfr /I 
C>^ fM jU& «■ 5 = JUVi ^jCi!jUii 

•si-sc-Vt iJc =5 x 3= 15 

3 ~ ^Sj Ciljbia»! 44c /uj 

4 = «sIaV! j CiljL5aLl jjCr 
(5-1=4) JjV! 44*11 £jaj Ci!j*2*Ji £jawm jjfr ^SjJl j|jS 

4l4eV! =3 x 4= 12 


(1 ,2,3,4,5,6,7! 


/4 

: ftijVl 4> 6^ 500 6-* j4lj ^ 4> 

.,■;; j; s ^i^U4 ^iji) j!j£j /i 

jjP j»5jll jIjSj /<«j 


/ JfiJf 


3'= ^UaJi c^uai 4 ^ /S 
■i^l , 7 \ = Csl^Ip; Ci): jL2a! 44& 
jk 7 55 4 LaV! ^Sj CitjUjiil 4.4^ 
7x3= 147 

3 a CiLUl) ^Sj Ci! jluas,! 44& /u 
6 = Ci! jJklfJ CiiJ4& 

5 5S 41aVI f£j CiljUjib! J.Jfr 
41^V! =5 X 8 X 3= 90 


(1) AJUsli 


Mj^saU >#J | 8 - 1 - 1 | 
(n) JC*Jf £« 2u*.^i afajsYl wL^bjJl 2t ju*,t 2L Jtf u* 

_.__.. ( n n! = [n as 


n! = n(n-1)(n-2) ... 1 


= 5x4x3x2x1 =120/1 jy# 

«E 3 * et=~ti oi > jti 


1 

:.0I = - =1 
i 


0 ! = 1 


£f£L*tej 
/ J*fl 


n! = r>(n-1)I 
n =1 o^jAl 
11 = 1 ( 1 - 1 )! 

1=1xQ! (1=1 J! uijj4i<i) 


{J nnlazemna Ij^Jl bu)^&o gd jo/)JLdlM ^>£>-1 
















? (n) 

ini!H=3G 

(n-1 )l 

. (n+ 1 )njp^fTi =ZQ 
jp^T' 

(n+1 )n — 30 

n 1 2 +n-30 = 0 
(rt-5)(n+6) = 0 
n=5 , n=-6 


= 30 jl£a £1 / 2 Ji*» 
(n-1)! w - 

/j*n 


£ja*ua JJC (U 52 O' n OV <>fc( - 6 


5040 

5040 

2520 

840 

210 

42 

7 

1 


1 

2 

3 

4 

5 

6 
7 


?(n)2U#U* n! = 5040jt£»'il/3Jtf* 

/Jail 

lj,At * SULuJLsMXt 

(5040) j>i^ ^ Vj Vi* <>♦** ^ 4?* 
n!=5040 

• n! —7x6x5x4x3x2x1 
IJ-f n! =7! 
y n =7 



—— mtafljm narcprfi- _ _ 

[ T 

afyf JjJlu AjU O 4 ( n ) 

, jjiUUJ (r) «u* (n) Jja*» I>a3j diA g*? 3M3 $* V>**) 

|l 


P" 


P(n,r) 


JdjLill [8-2-1 ] 


(1) P r n = P(n,r) = n(n-1){n-2)....(n~r + 1) r < n uu 

(2) P" = n! = n(n-1)(n-2)..1 


(3) P r " - 


n! 


(n-r)! 


(4) P 0 " = 1 


O mlazemna hjl bu^&o jo/UoM 





























/ HmYi :ij£i r-n 

iJ4 #J* &**** ‘%kM { 3 } (Ja (j^JUjd \jtibA ( 7 ) $ J& j*tt I JUtf 

7 Jjlall u* JJS 4 *£* Cfi** JjVI / JaJI 

6 UJJC- (Jjla.* Bjl® (jSm ^aai ^amj!!! 

5 lAAJfr jJjlaj ®j)JU ££aj vLMli 
^jluu U jlja! o^aa!) JjlaJl ^ OJ % 

7x6x5 = 210 Al}> 

, ;j j, .j^ ^ Ai&tj -fl *» i&i (j^aLLuij (7) AjI JIjaH /j- 4 iaa^iU 

OJ%* Pf J P(7,3) 4^ J*J£J (7} JjJW 2 03& 

P 3 8 = 7 x 6 x 5 ! =210 


p 8 = 

*3 


8 ! 


8 x 7 < 6 x 5 ! 


( 8 - 3 )! 


5 ! 


= 336 


„ ( 1 ) ( 2 ) ( 3 ) 

P, = 8 x 7 x 6 =336 

\ 


yL US JjVI ojJM 


Pf lms.| / 1 JU» 

CJ011 (jjim 4_U*i / JaK 
JOJI * 


P , 4 = 4 ! = 4 < 3 x 2 x 1 = 24 


( 1 ) ( 2 ) ( 3 ) ( 4 } 


mlazemna.com 


p‘ = i 



P< w»l / 2 JU< 

( ^as# o»suw v-») / Jail 


P* v-aj / 3 jtt* 


p 6 ss 

r 0 


5 ! 


5 ! 


( 5 - 0 )! 5 ! 


= 1 


( u«a) / Jail 

dL !i £1^ j3 i^Ajj 


V S ja J& (jpl (jjjjl lgA4 jjaLaJ! £ i u i 1 usjjaII JjjUaI! / 4 JU^ 

/ JUI 


P 2 3 = 3 x 2 = 6 


A-aijfl Ai JS duaj Sj&Ui uiiUaj (4) (4) Jijia La / 5 JU4 

V ^jiVi £■* AjjUaU <JaC- 

p; = 4 x 3 x 2 x 1 =24 / (Jail 


6 jM>J IjJJjj £) Jia. (ji {j^LLuil Aajmuj jaaa! £Saj ALjia f&i /6 JUU 

V j&I&a Ajuau Aj i »a i L*a ^3 

P 7 7 = 7 ! = 7 x 6 x 5 x 4 x 3 x 2 x 1 =5040 d ^ 1 JJfr / Jalt 


dOO mlazemna LuJl I lijO/YvO 2.0 iO/^atl Q±J>£>I 


































QtkAlM ^f ♦ ¥ 


P 2 n =90 


P" = 90 0^ ^ (n) W ■** /7JI*# 

1^1 


n(n-1) = 90 

n 2 -n-90 = 0 
(n-10)(n+9) - 0 
n=10 , n=-9 


Combination f 8 - 3 1 

, ' A j t g ji IgJS f.U«iVl j>® 0A JS jA 

* t# >*h*j 


C" =(") = C(M1 


gy|£i [8-3-1 1 


p n 

fl| C"=^ 


(2) C" = - 


n! 


(n-r)Sxr! 

( 3 ) c"=c:, r 

(4) C"=q=i 

(5) C"=n 


: J^a um>| /I 4^ 


d) c ;=*^=io 


(2) c 3 


2 2x1 

8x7x6 


.JiVI 6J^' *r 


8 „ 


3x2x1 


=56 


C 6 = ?^1x4 = 20 

3x2x1 


? jolssit (6) <y l*u»£»j iia) /2JIA* 

I Jail 


^ _ Lia ill—((5) Ja. ill—' (8) J* •■*■• ci 1 ^ 1 *■““> JJC 111 

f UaW CMi 


c8= 8x7><6><5x4 = 56 


/Jail 


5 5x4x3x2x1 

© 9 mlazemna U4M bu)/-\Lo gd jO/\LoJI 




















‘ (5) J (7) L>* O^'H^J (j^J A^J cH ^3aJ jUaiU (^Iaj AiLjia ^Su /iiJtJU. 

C 3 u.«e- cJj^ oh-j 0a (> J^j aS^» jM^i u^« / j^y| 
Cfj Jjj^J ‘-^1*3^ *LmAA> ^4 jU5a| (^Uj 

: UJUfr ^Jjiaj Aladl! jLuaI 

r »7 /"*■$ 7x6x5 5x4 

C x C; =—_ x -=350 

3 2 3x2x1 2x1 


t^J Cxs* ^ (4) A»L» £***- ft%> CjfjS (6) j CsfjS (10) Aj£ o-^S / 5J|^ 

T yjHi ^ Q4 4jja»«Al| (IiljSil t$j£l (jjS2 ^oSl U 

C™+C®=- 


*io./-%e 10x9x8x7.6x5x4x3 


4x3x2x1 4x3x2x1 

= 210 + 15 = 225 Jjtt), 


/ jAll 


70 70 
3 = <67 ) 

(")-( " ) 
r n-r 


. 70 ; .707: 70 

3 -liipr 67 1 



jl £w3i /6 JUb$ 


q=55 c 


q 


n(n- 1 ) 

” 2x1 ' 
. n(n- 1 ) 


^/ 7 <JU# 


AW 


=55 


2x1 
n(n -1 >=110 

n 2 -n- 110=0 

(n- 11 )(n+ 10)=0 

n =11 , n=- 1 Q dm 


: 4 b&L^I ud^t 


♦YA*U*V ♦n2LY/*Yn* 


© U mlazemna U^Jl bu)/-\Lo gd jO/\LoJI 




























































9 uk^UjJf f ♦ % ieMmSiiS 

[8-4 1 

nGN + , n> 1 , r <n uw^(11) U>*U£iJw*^j»««sw<>*(0 Uj^U*3 j^ a *^ £ 

: ^3V! SUf>« *t£U imO&mi\ 

^>1 4L& u^ Ji 4*L*aVI Apj^aII ^1 JU2 fc^e- JS 0» <> j pl»jVW 4^1 (l) 

, kA^i\ As> j-o-ai! {Jh ,(5ji! S>4 JltjtSV uiwu ^1 4%*JI £)i gr«J f l»jl (2) 


_; s»ia»i»!4S! 4jLifr ^iajJ ^J*5?l -bJba»aiij 

(n) 4-aAA ^Uua»a £h® (r) 4-^*4 JiJa 


| "~* ^ j I" lr 

4*3 J 2 6j*^ 4*U 2 44U 2 4*3 J 2 

C" jjksi jx. p r n j>it jjc. C" +M = (jj^ 1 ^ n r = &M\ ^ 

3j>j fcb-jtu$a juat£ ft! lit / aifcSU 

CjIjS (7) 4j flPj O CjIjS (3) 4 ta “ w< 0^ / 8 JU* 

uuSjiit SUMj-j £>jVi (*) 

4*0^ SIp!> 4 f ^j £l*j¥l £4 (*) 

vAP <» (c) 

4*i>iSI SIpIj^ £^jVl uj«s (^) 


n r =7 J =7x 7x7=343 

k9 8x8x7 


*n+M, 


: Cl +3 - 1 =C!=^^-=84 

3 J 3x2x1 


P 3 7 =7x 6x5=210 

c ^ = 7x6x _ S . = 3S 

3x2x1 


/ JftlI 

^jjWi 4>i& |i| 

^ (*) 

** (£) 

JjlaJ! JJP (J) 


<g>0 © mlazemna b^J| l^xx^ol Ijuo^&G xs/\LaH q±j>dJ 















A 


( 8-1 ) 


^jj^d JS 4>j jrlUu (3) £jj JS 4>j CiljU*J) 4> ^ijj| (5) ia.j5 C»1 j4wll ^ (1) 

f <j*ajju&SI ^ C»!jU«JS JLkfr Lai |4) ^j2 

CjIjU*aS! = 5 x x3 x 4 = 80 SjLh* / Jail 


{5 # 1 # 6 # 2 # 7,4,8} 6 * Sijal* u«i>4 54 J <> 4Jjj£ 5 ^jJ ajc ( 2 ) 

. JAi! ^ 4j ^ j j uaa jljiuJi (I) 

. 4mJu j,SsJf 4j ^ j a u « jjfr j!( uj) 

(I) / Jfttl 

4 = (<^jj) ■iLk.V! fSj CiSjLuii Ji^fr 
7 = CjI jLua.! 

7 = CjtLsli f£j CiljLuiM JJc> 

7 = uiVVt fij CtljUill jj& 

4x7x7x7 = 1372 -we- = jjil jIj&vi -wp 

4j 4J* jfjiayJI (U) 

4 "™*“ «iL3h^ f X'x'i ^.“-7- ^Jk& 

6 = CalJ^*if CjIjIjja! JJfr 
5= Cilult jLikl 
4 = uiW! Cj! jUaakj J.1C- 

4x6x5x4 = 480 jjp = 4^jjJf 

. £#Usu |'3| 4ji% Cuawrf , <UiatP IfLs (4) t ^ujUsu ( 10) 4^ t$j3au (3) 

; uiAmw JJjJa JUP Ja 

. Aa-ijj £U!»I (l) 

. ^dtua ^Lusa Jhh (us) 

Jjaj Vj £Uj! JJJ*4 dJU cjauJJ 4JLsjla jSjj fl I JaH 
iM& ^5U» C" Oj^ .*. 

10-4 = 6 ^Ijj 4AiUa 0^* 6j& £i (5) 


C^xC" 2 =C®.CJ=^|x^= 60 JjklU* 

2! /x 1 1 


jdUa ^Luu JSV* Je 0< (m) 
4Hatft 4 j^j uxm (Jjla JJfr _ ^JSlI JjkSl = Jjkll JiP 


10 «,4_10x9x8 4x3x2x1 


C 10 -C 

3 3 


3x2x1 3x2x1 


=116 


OR 


[c®xCj+c®xc^+c® = iiej 4 %> 


® 9 mlazemna h^Jl buo/-^Lo xj/UcJI cl?>£>-1 













jjjujbSI uAaU uUiUjJI T11 \Jj£a* 

Mi 41. ili-l 4—i. uyttwll <J±J ^ (8) J* ‘ u 5jU O^ 1 * 1 JJi “' ■ iJC ^ |J ' ,< 4 > 

TLuVt cfi** &)> j^a . ,i,Vl^ujVI ili-VI (> l+i. DjS o' *J*i 

^Aljklb / ^1 

(,//*! AjujV! i ) c> (f 

: JA J ijVt *Ji«» 4 jujV! 4> ^ ^ d^ 11 ^ 


> 4 = 4 x3x -j=4 OR C?=-=4 


3x2x La* s^u.vt choA>- ‘ i> T <>ox^t4*^ JJC 

JUill (> 0*M> J» at Jl 


4 4x3 _ 
C, = —— = o 
2 2x1 


C3.C5=4x6=24 JjIaJl 


. uic.^ (11) 4> 0^^ (6) 4> (®) 

? (uujI jil! Stp-fj^ 

j!>J! *JaaiU (> 43^ I ^ 

“ 6/ 5/ 4x3 2x1 4W ^ 

^(3) t> isj^ 61 ■KX 1 <> *-**■ 6* *M>* ^ &** & < 6 > 

. ^UUa (6) j (7) 0^ c> M*> (2) J 

Alaili (> utitiatt Jk*t (!) 

. UxU! <J AS jtAall tg-S Ja-tf ^UUal! M 

/ Jc&ll 


(1) P 2 n =72 


/ x 5 xX ^/ x 5 


Cl x C 6 2 =^^ x ^=300 = J>» ^ W 

3 2 3 x^x1 / xl 


r 7 vr ._T><£>s5 5*1 

° 3 C2- >xXx1 Xxl 


n(n-l)=72 

n 2 -n-72=0 4 (n-9)(n+8)=0 

•#> n=9 , n=-8 iW* 


350 = dM ' ■“* M 

OttM(n) (7) 

/^l 


© U mlazemna UJl bu)/-\Lo gd jO/\LoJI 



















(2) (")=10 

^=10 

2x1 

n(n-1)=20 

n 2 -n«20=0 


m 




/ J*J I 


(n-5)(n+4)=0 4 n=5 , n=-4 


(3) 2(")=( n J 3 ) 


2 x n(h“1) _ (n+1|nf n- 1 ] 
2x1 “ 3x2x1~ 

n( n..l)= n - (n ---l> <n+1) 

6 

6n(jnf )=n( j>lf (n+1) 
n+1=6 n = 5.- - 


/cM 


{5,3,6,2 # 7,9} ®,M|7s«4& pi (8) 

^ l"l I 4»«fc&5 JlJttit |p&jJl jf £EA*««J |i) 

.. >: . ; p;;; / : 4 ^*Aj jlj£u £***# (i-») 

\l||;|li ? ^ / JaII 

^ f^jVlS 5,3,2 600 <> 

3 = CjUaJ! pi j Ci \jtjjikl Jifr (!) 

6 = CjI jJmJl pij tlitjL^ihf JJe 

6 = iU^t piJ £A jUa.! 

3x6x6 = 108 JlJeVI -uc 

3 = (lAJuil pij oljLu^i (u) 

5 = cjij^sd! plj tiljUill jjp 

4 = •St-a.'iH pSj dtljLuant J.Afr 

3x5x4 = 60 Ji^&V! ^ 

(&J (5) <> 6j£-» *>j ■«* fSk x = (1,2,3,43,6,7,8,9} ^ lil (9) 

? X 4> 

piiaMu lull p£* wau jilt 4£&L« ^iJCrVi UJUa / JaI I 

(56423 # 65423) Sli« 

(32456 #65423) 

P(n,r)=P(9,5)=9 x8x7x6x5 

= 15120 JlJ&VI ** 


© D mlazemna U^Jl l^xx^il bu)/-\Lo gd jO/\LoJI 



































Prebabiitv jUjejj | 6 — S 3 

4*Mjia sa* 

DMjjj (pascal) jisl«u ^ j-S l# f a £U**v» <>»j y 1 ^ 1 **“' wa ' w »^* %■ 

*vt Q»u--»J (wVL^b-V! SL^iai) uU a^A»j4* ^Ls \ f>tSjV ^ (format) 

. . UH ( jrwLjJ! , f>Jatt t J-i* i,aa*I« &¥tfi« %. ifcW* ***** Liii" e * 

u. /-aij jbsl» li* %■ £vua*va &ui»3«>*** 2 ^ 1 ^' ^ 

. (JJLU ^bfa) l 5^ 

MUrfl fM^i J*“ 
(Experiment) ^^*11 (1) 

. Jxh3\ »a* gZifU juyvr aia^!>U ^ a^> f ^ ^ 

(Random Experiment) Mja£A\ (2) 

, jjuJuit (pH 

. 4*J*J Jjfl S 3 ^ £*** ^ U ^ (') 

4uj^Ji AiU ^ Sua jiaS 0* O 5 ^ <^ 1 4 <> ^ ^ V M 

/I 

jt ku.»* . (j*ian a^jJt *^*J h* (Dace) 

<>* £^j ;usut* ^oai &«* juj*s *** /»(1,2,3,4,5, 6 ) fiSjVi j»i 65 ^ a*u« 4-^ u “ l 
. -a 2b>*JlLj SUj^uta *4 a Cow t4J 44** 4*^ 

(Sample Space) 4**all W (3) 

**» s * au^a *a* a*a» j3b» :ew ^ **>** 

, &U« jiixa ^ n(s) >>Jb ^UaaJt j—u* 
S={1,2,3,4,5,6} ‘ 

n(s) = 6 >ui * 11 - >-U ‘ 


AcS 


3Lj*m 4»j^t 


(Event) tiiAaJI (4) 

. s aouiJi ^Li*a <>« A f awl ?u»3s (>• >* 

4i»ua^^l (5) 

tia auuLfc tiaj^va Ji% S ^ju*k C,B,A 

o <LlaJI fU^a s *= ^i^VI jUj! (1) 

0 = (L4L. 0^1 J£) ^ ^ 4 *^^ (2) 

. 4jHi Cwli! 4-b ^c- ja^- 4 j£ (3) 

S={l/2,3,4,5,6} 12 JUa 

S jA u>ad»V1 yi«j 4^b 

(1) c> j;4* oj^aUp -ijp 6^ (compound Event) Ai={4,l} 

©OO mlazemna 1 aarraa 










A 3 ={6} 
A4={1,2,3,4,5} 


A5 = 0 4r »^jtt </ (2) ‘ (5) ^ Uufti JA, ue s a 5 

(Impossible Event) « A s 

^ A 6 ={5,2} 
*A>- A 7 = {6,5,3,2} 
A 8 = S 6V ()Sure Event ^ A a = A 8 = {1,3,4,2,5,6} 

f I jUJ s 0* Ai j A 7 

(1) A,UA ; = { 4,1 } U{ 6,5,3,2} = { 1,2,3,4,5,6} =S 

( 2 ) A, Da., = { 4 , 1 } n { 6 , 5 , 3 , 2 } = <f> 

( 3 ) A, a { 4 , 1 } ,A 7 * { 6 , 5 , 3 , 2 } 


. s 6* A * L **- a AcS (1) 
. v (^il) di«laJL ^u£ 0 (2) 

. (Ltijj £A») JSjaI) &JaJl = *QjxJl £l*42& S (3) 
(A ^ jl) A JaSaJI iiilaJl jj-fcuy Ac=S-A ( 4) 

Ac = Complement Event 

. (Jsyi ial £j$j dOa ^iBjlA £jSj dUa BIJA (5) 

. k* tiua, B j A £j&j £.ia J*u Bf) A (6) 

, B f y&*i A £»-fc»-3t £j&j AcB (7) 

. Mutually Exclusive Event ciA^ B , A o A flB = ^ (8) 

, ia ^mj diJa y*uu Jalj j ^ , liis £a diJaJt (g) 

. <-i£># d*Aa. 4^^*^ JtSI jl Osij^jC' t> djSif (|iit iuaJI (10) 

= $1* s 2 Si a^i *ua <&4£u ^ duL=> ft__^.;u 

ujj^a J-aU) S 1 x s 2 = *A>*Jl fUai ( 1 ) 

(n = *^) n(s) = n(s<) x n(s 2 ) "*Ji ^ " (2) 


. %u$ja UA ^ ji! S ja Jjj jaa ^ .ijlj 4aioft ^ ijj jaa fLUS ; Jy^&yS /3<jlnU 

; Aj 5V1 d£sti!l uijlajJ) jjA 

S 1 ={1,2,3,4,5,6} JjVI Jjilt j**l <Ljd! fbAa / ^J| 

S 2 ={H,T} 4jH! 1 *UiAI 4j^d) f LJai) 

H(Head) = 

T(Taii) ™ 

S 2 ={1,2,3,4,5,6} ^ ilaJi f Ual 

S = S t X S 2 x S r . 4d*Jj fUaa Ji-u) (jli 

n(s)=n(s1) x n(s2) x n(s3) ^Sj-JI ^l2 I ^ ,-. 

9 mlazemna l^a^)l 1 £d^Lo jO/&qJI ^>£>1 









[ (B-2) ~| 




-: Afi> i JjrtJf jUfrf 0# (1) 

. n(s) 4L*il fUofi j-alte J^c (1) 

$ fL*a£ uuSI (ui) 

. 9< ol **% 4> ^jjL££l ^ di - SaJI ^ (5:) 

. <j^ diJJJ % ^ 4 awHI JJj (^jaaJI ‘W 6 (*0 

.>V1 J^i! 4*j J* ^\ A*ll Ufliua jUa^l J»t 4 aj tfifl JJsJI b4 ytlS &ial\ ^ W 

hpil 


n(sj= n( Sl )xn(s 2 ) 

-6^6=36 ~N 

S={(1,1 ),(1,2),(1,3),(1,4),(1,5),(1,6) 

( 2 . 1 ) ,( 2 , 2 ),( 2 , 3 ),( 2 , 4 ),( 2 , 5 ),( 2 , 6 ) 

(3.1) ,(3,2),(3,3),(3,4),(3,5),(3,6) 

(4.1) ,(4,2),(4,3),(4,4),(4,5),(4,6) 

(5.1) ,(5,2),(5,3),(5,4),(5,5),(5,6) 

(6.1) ,(6,2),(6, 3 ),(6, 4 ),<6, 5 ),(6,6)} 

A= {(3,6),(6,3),(4,5),(5,4),(4,6),(6,4),(5,6),(6,5)(5,5),(6, 6) 
B= {(1,5),(5,1),(4,2), (2,4),(3,3),(6,6)} 

C={(2,1 ),(4,2),(6,3),(1,2),(2,4),(3,6)} 


AJuxJj ftJaS j4*aU& JUC- (I) 
MiaJl pLJai 


6 x 6=38 
6 2 =36 


dsiaJI (jr) 
Cuiadi | 4 | 
t-UiaJl (Jb | 


^AaJ t jq£ 4*3^1 (illirff UW&I 6>» t>* (2) 

|ij 

. er^JJ (v) 

. C 5 -US (£) 

/ JahM 

A= {2,3,5} ( ^ *4^ (^) 

B= {2,4,6} vWJ *“* ^ M 

C= {1,3,5} iip fe) 

B n C=0,{2,4,6} n {1,3,5}=0 cttM* € # B 6$^ 


©OO mlazemna lull 


2r daMfcf§ 4I4M (3) 

. fUal ti*a (I) 

£0 jO/VLoH ^>£>1 











j&M jA>! / dUcf 


f 1 *1 %Jkil LAA&Wft 

. (H) J&VI 4^ 4»|j 4 aj CjaJf Ja (Ui) 

. (t) bm jSs^i ^ (£) 


S={(H s H,H),(H,H,T),(H,T,H),{T,H,H) (!) 

(H»T ,T),(T,H,T),(T ,T ,H),(T ,T ,T)} 2 3 =8 

JiSis S4afj Sj>-a 4“ Sjj^a J$¥l 4^ (<->) 
A={(H,H,H)4H,HJ) ! (HJ»H) 5 (T»H»H) ? (HJ,T)»(T»HJ),(TJ,H} 

J&* $ 4 a 1 j 4 jU£ 4>2 f 4 jUS jSSVt 4^ (£) 
B = {(H,H,T),(H,T,H),(T,H,H),(H,H,H)} sil|> 


P(A)= 


nJA) 

n(S) 


Cs^Ia^I ^4 frUJal $ 4^4 CU4 a A 


P=JUls*YI 


Probability 4i [ 8 - 5 ] 




A tja^f sjja*. JU2»-S 2uu4 


JUi&ai^lp [8-5-1 3 


S <> A , B *>» js 50 


y^uuM A lit P(A) = 0 du*- O < P(A) < 1 
us> A sjts lif P(A) = 1 

[ 0 , 1 ] ~ 42 m\ lj 2 MS tjj? f ^J[ f I 4 * I 

/ ^iun a^wi 

(>>-V( CijtXat* dtajjJuj y U$i » JWb*i ) P(ApjB) = P(A) xP(B) 


P(AUB) = P(A) +P(B) 


/ 'wtalUJI t ,Ji lilt 

P(AUB) = P(A) +P(B) - P(AflB) 

$ ojSLs A (IB = (f) 5IS lit 


moo mlazerrma LuJl I^O^jI lijO/’iLo £0 jO/VLoJI t±/>£>l 















Ilf IV 


- 

/WRWBBWi ' I 

/«lj^f £^1*11 

P(A) +P(A C ) = 1 

P(A C ) = 1 — P(A) u« /» 


fja jilt Ik O 1 JUS»t ^ 4 ^J o 5 J 4-“ 4^ 21 ^ 10 <> *4>» 0*1# / 1 

? JU CjjJu (3) Js» 4*^1 Jjk Ua* j! WjJ ^ 

' /Jail 

S«{10,11,12,13,14,15,16,17,18,19,20,21} 
n(S) = 21-10 + 1 =12 ^Lia IfeiA <>^a-Wi = JUS**! ^ £»Sf S >*ti£ ^ 

n(A)=6 (i**jJ Ijjfr J^au (ijiA a cA^) ^ 

A={10 } 12,14,16,18,20} (A) 

n(A) _ 6 _ 1 a 


P(A) : 


n(S) 12 2 


JU (3) ^uuiil ^ B 0%^ 


B={12,15,18,21 

n(B) 4 1 

P(B)=--^—^=—= — 
v 1 n(S) 21 3 

f (i) (2)1 

AnB=<12,18> n(s) O* Ob-** 


P(A UB)=P(A)+P{B)-P(A nB) 
6 4 2 

-HK 


12 12 12 
.j^_2 

12 ”s 


n(s) t> 

4jJ j*aS! Jill JUjaI A^WU 


12 ziP* Jej 35 jb*>H <>» ‘ *»>•» 20 J Su> 60 ua»>» as> I 2 


4 >l Ju* LwiIjAa O^fj 


4 . as>&N <>• 2 L^jjS 4 

Jtugw^alf 


yssisflp 


S ^4 A 4 B qa (js 

Cup- 0 < P(A) < 1 (1) 

i^u. ilto., • CM til P(A)=0 
U> Ika. A 0^ Ijl P(A)=1 

J0,lj AilLail $jjiH (^auj diia. 4|l JIajaI Aiuu (2)1 (|l 

(and) (j) 

® 3 mlazemna U^Jl bu)/-\Lo gd jO/VLoH 










jiUA f X fa . i 

0^1 V Ufi* (|S JUW) d^&-m 5&1* P(A n B)=P(A) x P(B) ( 2 ) 

(or) (j!) 

0J% Af)B = ^ Otf ^ P(AljB) = P(A) + P(B)-P(AflB) (3) 
(ObiUi- o&^l) P(A U B) = P(A) + P(B) 

{Complement Event) c DuaJI P(A) + P(A C ) = 1 (4) 


n(S)=60+20=80 
n(A) __ 60 


P(A) 




P(B)= n(B) 


n(S) 

8 

80~10 


(ijjJsdS) O (^*2j 


A J B 

.i^^S ita jliA. 



Jhu! 

U c^j l 
/- n\ 


B ji A DjJU, JUifct 

L*4Jb*l wj jJa* JLoSakf 

JaV! L*AJflbl di^JI a^S 


J*j tJA (1) 

ll* (2) 

/J*M 

"d*j »l*dl A DM {!) 

ri(A) = 60 
4 

(%J> Sb-t iiaJI B DM (2) 

20-12=8 ji)! 

n(S)=80 

n(B)=8 


Dj% D> M S^jj ajrf IMS! /3 <JUi 

' 9 Ch 4 *jM 45 ^ DsP^ ^j^a-4 ^j) J 0 ^jLwu DjjAI^S! 

n(S) = 6 2 , ■ 

n<8) = 6 2 =6 x 6 = 36 

|A>^) t#A.J \ tAj^-aloC- J4P JS /^ji jlJui D®' 4 ajU tl(s) 

6 2 = 6 x 6 


f (1) (2) (3) 1 

AH(5,5),(4,6),(6 f - 


10 = Di>^ (J& OspJ*ll : DiAaJI = A oM 


pMu n(A )_ 3 ^ 1 
n(S)~36”l2 

§oo mlazemna LuJl lijO/’iLo gJQ JQ t 











5 = o^jA^i o^jJI J* <3*^ £>»** = 6 ^ 

B=|(4,5),(5»4),(3»6)»(6?3)| SjiaUI* t+fcj Mj* £ijjVI 

P( B ) =nM = A 

1 ' n(S) 36 

A fl B = {(5,5),(4,6),(6,4)} fl {(4,5),<5,4),(3,6),(6,3)} = # 

AfjB = (j) 6 1 #" 4 u^^‘ ( •'• 

JljwJt ^ (jl) A^»K JjajJ ^aaJ! Cjj^ 3* ^ (t 4 ^ 1 &>*^) ai^ 1 ^ 1 c§^ •*• 
P(A fl B) = P(A) + P(B) 

_ 3 + ± = _l_ 

” 36 36 ” 36 

uiA 

& JUI^V» gj^. '4- Jbtlt f^SAj (t^t) U iUuVf jl u< ‘3 fa ^ *** ^ 

(u^l) /l ju^v* gj^jM* (*>^‘) n (*) ^ Ul 

,ja>| 4 a j Je- OjSj 0* ^ *>* 43*N J 1 ^' <> c| 14 4^ 

Y 1 = J* (J») >*» ^ JP Al»l) Oui > 0^ 

/ JA» 

, j*V\ 4 ajJI ^ XnU! ukJa 0*j*aJrt ^ 4^ : = A 

f (1) (2) (3) (4) (5) (6) 1 

A=4 (6,3) ,(3,6) ,(4,2) ,(2,4) ,(2,1) ,(1,2)| 
n(A)=6 

-^- iS-iS 

f (1) (2) (3) (4) (5) 1 

B=l (3,3) ,(2,4) ,(4,2),(1,5),(5,1 )| 

n(B) =5 

p (B) =nm=A 

' ' n(S) 36 

r (v ( 2 ) i 

AnB=j(2,4),(4,2)j 

n(A nB)„ 2 
P(An )- n(S j 36 

P(AuB)=P(A)+P(B)-P(AnB) 


6 = D^J 11 : =B ^ 


- 6 5 A-A=l 

” 36 + 36 "36 ”36 4 

© U mlazemna UJl Iju)/-VLo jq/VLolH 








ft 




,jll udUa ^Laj JUja) 4j%lj 90% jfe CtUuaLjJl £taLUI uiUa ^laJ JUjaI /g JLL& 
? CjUiaUjII £Ul»j ^ k» U^aUI JUbl V" ■»* 70% J* CiUiUjJI ^ 

■ 4 ^ JjVI U i t i ftk l) JUb,! <U«u P|A| 0%^ /JaJI 

P(A)= i 9 oo= 090 
P(B)=0.70 

(>^ c 1 ^ A ¥ c 1 ^ 0V) <^1sa a # B D* ^jtt 4> 

P(AnB)=P(A)xP(B) 

=0.90x0.70=0.63 

(3) Cua« . fljUaA <j-alj3S J t f 4 <. *Lau 8 ^jbu /© J|£* 

? {J* 4aj^w»AJ! <j<a!jlVi JIa 4 %|s 4 awu Ja SjaI j Sj^ 4 ^!jSl 


. CjU^aUjii ^ uikS! £bJ JUb! kuu p(g) £%J 


n=8+4+3=15 ^ ji 

r=3 

8 x 7 x* ^ 4 x/*/ 
d= c;+cj+cl Xx/xX ' XxW^ 

/VI5 .: 5 T" 

: V; ^x^x13 

38 + 4+1 61 


/Jail 


c ; 5 


1 ill 


n(S)=C 


14 


S’xTxIS 456 x :; ” 

CiUlli Q j u&Ua 8 Ch 5 4jaJ Ji)jj jj 

ui^UaJ! (yA 4bHl JLuaI 4awu Ja |!| 

CjUllbJj £yk l^xiAa, 4JhJjj JLuaI kuii Ja 

j>Jl ^ /Jaif 

P(A) = o* AbJif JLua) Aawu <jbjiS |jf| 


p/ a j = Cg m 8x7x6x5x4 ^1 4x1 3x12x11x10 

5x4x3x2x1 
^o4^-3 r 5r2Tx1 


Cg 4 5x4x3x2x1 
8x7x6x5x 4 


Jjc4^5r2^f '14x13x12x11x10 

_ jtx/xjBf x /x/ 4 
~ 1^x13x 1^x11x1^143 

P(B) = <^kUaJ! O - * ^bU! JLua! kwu £)J 4jbjU |2) 

pm|- ^5 - Ji'x Xx X x X x X _ 3 
Cj 4 “ 1/X 13X>2f X11 xXT“l001 


© U mlazemna UJl boo^VLo gd jq/VLolH 




















4? ^aUiuU^y^if f 1 . 

| ( 8 - 3 I ^jt»3 | 

(JjIaS ja (^jjjUj^m |2) cjsrAj (1,2,3) f^J^W 4 “ i ^ < “ i ^ 3 cP®' (1) 

; jUi*,( da. Sdaij ajS (duxw , ^aaJU 4jjUla Cjlj&l! ^ (2,1) 

. g?AA f^J iX^J SjUt (£) »j£]! (v) * !j >* 0) 

/JaII 


p2 5 

P(A)= cf=5 

f Ujmi a jS ua«ui A <—0%^ (ty 

P(B)=|=| 

fL aw S j£ uid-ut JSUj B 0%^ (v) 

p < s >=! + B =i 


C 2 2 

p(c)=^-=- 

fLuxu 4_j^j2 SSr l3, “ 4 ‘ a C (jS^I (|?) 

3 2 6 

P{B)=—x —=~—- 
1 C ; 5 5 25 

<|4jis ^Sj Jasjj »jSJ! JUjaI 


: a ijill jIaaI (>» ^JaUla Cu^j (2) 


(5= ^ja»-») 6 = cfcjjAUait CM <* 3 td \ jUiai jAU (!) 

H g jAa-a j! 7 £>•*-* ^ (jUh.! M 


/ Jftll 


f (1) (2) (3) (4) (5) 1 

A=< (1,5), (5,1), (2,4), (4,2), (3,3) 


P(A)= 


36 


B= {(1,6),(6,1),(2,5),(5,2),(3,4),(4,3)} 
C={(5,6),(6,5)} 

6 1 


P(B)= 


P(C)s 


36 6 
_2___i 
36" 18 


6^UI* QBCA^' 
BnC=0 


f ( buc)=p(B) + p(C)=A + A = A=| 




CfA (ui) 
U%)j 



(DO O mlazemna LuJl lijO/’iLo JO XS/HaM 













/ ilMtt AUel T f ? 

iiljS J 4*x« JUaaI Am ia. t f tj4A 4 j flUajj Ct IjS g Jfr UfL* JS ^jlau £jtJSj.i4*a (3) 
• c> f Ijaa Soati,J SjSj uxu J 4 JjVI JjlLoIl <> *Loai 


6+4=10 ^IjS 


P(A)=-5I=^iii. J0x9 x8, 6x5x 4 x Jl>^xt _^x/x/J 
c;° 3x2x1 ' 3x2xf“^2xt 10x9x8“ #xTx7 = 8 

" X 3 2 


c 5JiiuaJ| ^^j-xwal! 


(^U* 10) <4.y*i- 


f 6 

ft4au g 

f 4 

f 4 


(^jS 10) J* gij2^ 


OsAA i 

JjV) f 


diljS f U^W} 
JjVl 4JJ <! ^^^ CH 


/JAII 


P(B)= 


6x5 S 

^xc;_ /x^i X/ _ 60,6,1 


*10 


lOx/x/ 120 12 2 
Xx/xT 


P(A n B)=P(A) x P(B)=—x l=-i 

6 2 12 


(3) ^ V AiUa4t JUb>l ■*?> S4*lj Akhu Cua-Ui 5 1 C> 4^l>» CillUau 5 LLa! (4) 

/ jfti i 


P(A)=- 


P(B)=1-i=i 
c 5 5 


(3) f4j 4 JILjJ| <-tau-u JLua) 

complement event (3) f4j d^ V ^SJI JUL*! 4^ 


© U mlazemna UJl bu)/-VLo gd jO/VLoH 




























ia. ^i j ojS Cjja-w 20.... 1 4> Uj*.a^ ^ s ^ 20 c^ (®) 

s 5 cH .J^ 4 ^ 4jt4Jfe4 (J^f (JIaaaI |t) 

I T a > 5 , s Cy> ® 4 ^*aj -abii JUSaI (b) 

n (S)= (1,2,3,4,5,6,7,8,9,10,11,12,13,*14,15,16,"IT,'18,*19,20} a<9 ^ 


P(A)= 


JB_„2 
20 *” 5 


p < B >-i-j 


A<9 (») 

B>5 (v) 

jUb^ ^ ^ 4^ 21.... 1 c> f*j- 0*>J 21 (®) 

? d-sjs ^b t^jj JjVI (v) <&*jj D ^^ 11 0 

0 x 8 6b?-JJ £P*J& A 0) /J*W 

u*j& (10) o 3 '^ ^ 

U*J& (11) cMjSM ^ 


2x1 


plO 

P ^ A ) == cf r ‘"^?”x20 

^ 2x1. 

10x9 


21x20 14 


P(B) 


cr^b cf^JJ di^ B (v) 
c**JJ 

_Cj° xC] 1 _10x11_ 11 
21x20 “ 21 


21 


tf-O* ^liUI 


2x1 


■ b ^ 4£tkJ! ,Jp ±*1\ JUbi b. 50... 1 s> ^4>* 50 M (7) 

7 j» 5 J* *-*-*& ^ (S) 

f(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)1 


A=i 5,10,15,20,25,30,35,40,45,50 > 




7 Js, JAj (tj) 

5 -M 40*“ dj-% 0) / 


n(A) 10 1 

P(A) = ^-2 = —- - - 

1 1 n(S) 50 5 

c!° io i 

° r P(A)= ^f = 50 = 5 

f(1) (2) (3) (4) (5) (6) (7)1 

B=(7,14,21,28,35,42,49 


J J1 JjJ* (y) 


P(B) : 


,n(B)7 
n(S) 50 


or P(B)=^=-^ 


Cf 50 

P(A U B)=P(A)+P(B)-P(A n B) 


AnB={35} 


10 7 1 16 8 

+ - 


50 50 50 50 25 


© IJ mlazemna U^Jl bu^&o gd xs/VLoJl ^>£>-1 

















1 / xu,. st diJyc! 


m 

Cj^lia (4) j vlUa (12) 0* 6- ^ (3) <> OjS53 Ajj!^ 4iaJ jbiU (8) 

; ^L Iaa JS jUia,IU 
ig a^^ui q / j i ^(| 

. Mfi Jbtlj uiSUa <UaJ3l ^1 yjSj I (ui) 

12 + 4 = 16 fUailS j^aUfr Jafr ftJkM j 

(j^alkil jaaJ 16 O** V^ 3 3 (t) 


11 

X 




P(A)= 


c; 2 _>2fxiix><f „n 

Cl 6 ”Xx>^x>4 7 ~2¥ 


(3! and 3!) f>^4j ia**u 


4/7 
1 

6 


P(B)= 


C! 2 x r4 


0: 


x 


4x3 


XX1 _Xx/x3_ 3 


2 00M ^f x 5x770 

/x/xl ’ '■ 

1 


11 jJ 9 (JjLu ^44*41 £jAau» ,1^ jSiaillj Sj»* (J^Nm- 4 <•* y> (9) 

sijS)>=r =6x6=36 X;, ■■%■ Xj=X : ;!; :y,: : : .. / f jsa 

§ a £jj4>Uai! <^ASsd1 £jas^ duadi == A <0%^ 
A-{(3X),(6,3),(C®)>(5»4)}'. ' . 4 =;f^Up jj* 

4 1 ' ; x!" v 

P(A)=-S|iiiii::: - .>7 

36 9 

B a {(5,6),(6,5) 

p(B)=A=± 

36 18 
AnB=0 

P(AuB)=P(A)+P(B) 

4 + 2 = 6 1 


11 = < 4J Lt ss g 

2 “ B litSfr 


36 36 36 6 


Binomial Theorem »/•.,/ af«i 4JAjm [ 8 - © ] 

(j4tI (£t (Jl gr% til (a + bj JJU ^i jIJLA 4 </f ^jLy<4U .aL»uV Li 

* L»£4 (£JL£ ^ 4-ljjiJl 4*^4^ £> I 

i 4jUi lud*£* ijtAc n j ^usua*. 44^Jjc a,b a IS fit 

(1) ( a + b ) n = C^a" + C"a n_1 b + C”a n " 2 b 2 + ...... C> n 

(2) (a-bf = C"a n - C"a n1 b + C"a"“ 2 b 2 -.......... C n n ( - b)" 


mlazemna UJl bu)/-VLo gd jO/VLoH sa?>£>-1 

























gjui/^aui ^tui a*u wu^yji f t o uifia-* 

L^a.jU.SI .tall >JaJ3 *jl*» tfJfi Suf^jOJU. J»fc3 (T) ii&M ajJ> Jl Ji»-5U 

* 3ua>& n uwi^ 01 LJUj 01 

/tifUfeU* 


n+1 = &j£&t jjj^. 

/ 

. n = j^i qm\j jjvt ji#s!i <>■* 
n = ^un o«iii + Jj Vt *W o ' 1 

n^i0j>» jurpa c^tsjt .w o*‘ O^in^ painit u Jj vi *W o"‘ 

5+1 ^j*t jl^i 2U3JJ 05 % *** <^ju n u^ 

’i 2 -, * r 

(jgia^jyi ^jOatJI 3 Ujj jU» 05% <^3^* i * Afi O& jac 11 ^ SM 

n + 1 n+1 . .n +1 n +3 

—— 3 —z ~ +1 j* — “ J 


{ 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

(6) 


t^sai ^ 


( a + b ) 5 = CJa 5 + C"a 4 b + CJaV + CjaV + Cjab 4 + C^b 
= la 5 + c®a 4 b + C|a 3 b 2 + C®a 2 b 3 + Cjab 4 + 1b' 


2 2 J 2 
(a+b) 5 o>jl /I JU$ 

/Jftl* 

nu6 


= a ° + 5a 4 b + m«V + 5x4x3 - 2 - 3 ‘ — 5 


: a 2 b 3 + ! x4x3 —ab 4 + b ! 


2x1 3x2x1 4 x 3 x 2 x 1 

= a 5 + 5a 4 b + 10aV + lOaV + 5ab 4 + b 5 

■ j4 AaJI ajflfl ^ (A+B) n 4j*i* 01 


mlazei 


p, = C", a 


n-r+1 


„r-l 


(101) 2UO J*jl /2 Jtt» 
(ioi) 3 =(i + ioo) 3 = i +c;ioo + c 3 (ioo ) 2 +cj(ioo ) 5 /j*« 

a 1+ 300 + 30000 +1000000 
a 1030301 

(a+b) 10 Jj&u jn+talt Jail Ja- 13 JU» 
P, = Cl,a"-'"b'-' /Jail 
P 5 =C 1 5 l,a ,0 - 5 * 1 b 5 - 1 

3 

= 10x^xXx7 a 6 b 4 =210 aV 

X xX x X x X 

4«bb«^(U x 15 (X 2 +™) 10 JU* 


O -" ^ n fl n-r+1uM 

p f= C«( X2 )i<^( 2 )r 


/Jail 


® ss^ {X 3 ) r ^ 

0 ^Pxfffazemna LuJl lijO/’iLo £& jo/HaH 












.• 25-5r=1S ■» 5r=25-1S ■# 5r=10 ■» r=2 

P 2 =CI“(X j ) 9 (A) w 

R,=c;°x 18 — ■» Pj=10x2X 15 

P 2 =20X 15 

{20} F z i>Ua .*. 


P r =C" 1 a n ‘ r+1 b M 

p r =c«<5X)«-"'(^-r 


(5X — ~ 2 ) 19 JJftiaii* ^ (X) fee JU* i5- ^ 4 j< CmjI IB JWU 

/>« 


X 0 =X 20 ^(X 2 ) M 
—X^* r X^-2r+2 


X° <^«yx <>***» ^ 


0 _ V 22'3r 


X“=X 


22 


22-3r=Q 4 3r=22 * r = — *# r £ z + 

3 


X £^4 J a.t ^ **• 


n+1 _ 7+1 
2 2 ~ 
n+3 7+3 


3X 2 

• (-y-^> 7 ^Cftk*jVI J»jt /6 Jtt* 


= 4 
= 5 


mlazemna.comK 


* L&& £ti'k 3u ^J^ Cu3j /Jan 




2 2 

P r = C?_, a"-"’ b r -’ 


(jiirtlAitj £j)jJl UA (JLLuijV) Ljt^l 
-1 


p =rJt™)U— 2 ) 3 _7xjbTxS,Xx‘ ^ ios y 
4 9,1 - ,( «' 


3X 

P 5 e C 3 (^) 3 (-A)< 


7x<xSx/j^X 3 jV 70 
/xXxXxl y JMX 4, ~3X 


8 

X (1+X) 12 jwiUltj y n^ l a JI ^ *UwJJl £ul£ lit /7 JUU 

4-Aud 'ULuS' (jJUSuj ^lL*j Jb^uj ^hu ZauuII / Asd l 

P r =C^a n r+1 b M (1= Uilj <ai 04.1 ^11 (a n r+1 -f-l) 

P sC 12 X 4 p 

O mlazemna " O^t Uo/^Lo go o/^LoJI 

























4? 2 5 MbO}t ffV 




8 

27 


Cl 2 X 4 +Ci 2 X 9 ^) 


4 ^ " w 3 

12x11x 10^9(X 4 ) . 12x11x1Q(X 9 ) __ 8 
4 x 3 x 2 x1 3x2x1 27 

yi,Y.yi x;Kfx9(x 4 ) X x X x J, ?_ 

^TxJxXxT X 12^xMx 9 ) 27 

1 4 « 

9 8 


4X 5 27 

5 = 9x27 = 3®_ 
X = ^4x8 2 s 


^ x=- 


jidBAI X«mS Jt> (4 * 4 j^ (2+X) 4 +(2-X) j^2M 

(2 + a/3) 4 + (2--a/3) 4 

/Jftll 

2|P 1+ P 3 +P 5 ) : to Vj* 11 

5 =2[2 4 +C 4 (2) 2 (Xf+X 4 ] 

=2(16+24X 2 +X 4 ) 

x=x/s 

(2+a/3) 4 +(2-a/3) 4 =2(16+24x 3+9) 

=2x97=194 

saa ms esaa jgss ^©sssesbs a» nsimm sas l«»^tg8*es&{SS8 as® mtssas^ 2^®^ wa! 

C (2 + 1 f -< 2-- ) 5 2-3 < X + 1 ) 5 -( X-l) 5 jUiH >-3*4/9 

2 2 /Jail 

(X+l) s -(X-i) ! = (X+-) 6 4jSi* *++JjH 


(X+1) 5 -(X-~) S =2[P 2 +P 4 +P e ] 
X x 


C=X 4 (^)+C 5 3 X 2 (i) 3 +C|(^) s 

: , 10 1 ’ 

SX 3 +—+775 


1 


X=2 

;2 + I ) 5 - ( 2 - i ) 5 =2 

2 * 


X x a 


10 1 
5x8+- + - 
2 32 


2(40+5+—) =2(45+^) »90+^=90 lg 


1 


© U mlazemna U 4 M bu)/-VLo gd jO/VLoH 



















jtu- jdji / iii-vi jij^i m 


"" j| ^^Sjggji^ 


(1) 

(a) {a - b ) 3 (b) (1+X) 4 

/jail (a-b) 3 =a 3 -3a 2 b+3ab 2 -b 3 /jajj {1 + X ) 4 = 1 + 4x + 8X 2 + 4x 2 + 4X 3 + X 4 

= X 4 + 4X 3 + 6X 2 + 4X + 1 


P r = C% a n_r+1 b r 1 
P 8 = Cj° a 3 b 7 
= c;° a 3 b 7 (C 1 7 °=C 1 3 °) 

3 4 

1OxJ0fxj0f 


(n=10)(r=8) 


(2X+—) 10 djS# J e*UJt *aJf m§i { 2) 

/jail 


3,1,7 


, , (2X) (—) 

>x/x1 "X ■■ 


1 & + ■..' : 4 : : 

1] \ * sQgn 

L 960 ||[ 



;£f/ 

UU|OA I ^7 ^ ' ^4' 


x 4 







Vx- 


10 + 1=11 djJkftii /Jalt 


“+1 = Y+1=6 JsuajVt 2 Luj 


P r = C r % a n ~ r+1 b r1 
P c = Cl° a 5 b 5 (n=10)(r=6) 


a34«&f kUjSalitf iL ^jLwnlf *ia%J1 tX»* 


Cg a b 
IQx9x8x7x6 
5x4x3x2x1 


5u5 


a b 


1 


=252a b =252(X 2 ) () 

X 2 


=252^X r *^U =252 


I * y4 I I LjLijbi 

>VA-0-t.<\iY/.VVW0U"U /Jjb. 

(s) J mlazemna buJI l^o^ul buo^Lo go o/YoJI c*j>s-I 






















^AwSaSJft . i .rt iifc rifcU uU«?y>li f ¥H 


& Ji 


c 3X 2 + 


3X J 


ii§Si# ti ^ksi§3ff <a*jf (4) 


5 + 1 


+ 1-4 ^tSIt J^jVl *Wf Xaj 


P. = C 3 a 2 b 3 (n=5),(r=4) 


a=3X 2 b= 


3X 


^^^|(3X 2 ) 2 (4) 3 

3x2x1 3X 


=io* yx 4 - 


=?°x 

3 


8 


>7^ X 


5 + 1 


5 + 1=6 /Jail 

= 3 Jj^f AjJj 


(n=5),(r=3), a=3X 2 , b= 

(a + b ) 5 

P r = c:.,a n - r * 1 b M 

p . ss 0 S 3 5“3 + 1|j 3-1 

P 3 -C®a 3 b 2 
5x4 3u2 


3X 


Pj““ « * 
2x1 


aV 


= io(3x2 ) 3( ^ )2 

= 10 • 27X 6 • 


4 


9X" 


=120X 4 


x m ** .i$u« (3X+2) 10 (i *&« ji ^ 4^ m (5) 

' 


P r = C" 1 a n ‘ r+1 b r ‘ 1 
n=10, r=8, b=2 , a=3X 


P 8 =C 7 °a 3 b 7 

=C 1 3 °a 3 b 7 

3 4 


J0x*£ { 3X»W 

^x^xl 
=120 27X 3 (2) 7 

_ f*. 10- 8 l. 2 


P 3 = C 2°a 8 b 


><Tx9 

” Xxl 

6 

Xf 

_ >2tf»27*X 3 »2 7 , 1 

X *9* / *3 8 X 8 12 


(3X) 8# 2 2 =5®9*4*3 8 X 8 


/th?» 


__ 6*27*X 3 *2 7 _ 1 


9*3®X 8 


1 2 


• 9 *3 8 *X 8 = 1 2 *6 »2 7 *X 3 ®2 7 

y.y®3ix 8 =3*4*y-2®>^«x 3 *2 7 

y.3 s x 8 =y*2 3 x s 2 7 


^5^8 = ^ 3 2 ^ 

3 5 X 5 =2 10 
^10 
X 6 =s^—- 


2 2 4 
X T“3 


© mlazemna U^Jl bu)/-\Lo gd x>/VLo)l ^>£>-1 




















jA)f / 


3X 2 1 


( 


2 3X 

rO 


/ yy iSy jL *7 4 j"T ■'■'■ 

f djg*t <iX^ mJI Aajf (6) 


X° ja dijsai 3L X ^Ufcft o» ^>2u /Jail 


D _ r* n / 3x 2 \ 9-r+1 / 1 \r-1 

F r - U r-1 i ~2 9 (l)r) 

X 0 =(x 2 ) 9 rM (x“’) r - 1 
X° = x 


— 20-2r ^ ^ -r +1 


_ „ 21-3r 


X = X 


0 * 
Sr = 

P 7 = 


21 - 3 r 
■21 4 r = 7 


X £^4 jA yLttJl Jb«?l £>3t 


p9 / 3x 2 v 9 - 7 +1 / 1 y 7-1 

U 6 I “2 ' ' 7 x“ ) 


9 x 8 x 7 f 3x 2 y3/ 1 
TYT7T V ~x~ 9 ' 3T 

84 x 


x 6 


1 

~ ITT 


S «s 9 e*5B 3x8x7 }** i* ■ 41 

C 6 - C 3 - 3 7271 ?4 “^ 


a y m ; X=1 80 ^|Uy X W (X 2 +~) 5 4j&» J (7) 




p r =c‘ 1 (x 2 ) 5 - rt (ir 


=C “l X 


5 v10-2r^2 


, r-1 


r r-1 


. 12~2r 


X 1 

(x'T 1 

r+1 


X = X 

X = x”- 2 ' . X 

1 =13 - 3r 

3 r = 1 2 ■* r = 4 

P 4 = G 9 (x 2 ) 5_4 * 1 ( A) 4 * 1 


» 5 x 4 x 3 , 2 v 2 

- TTJTTl x > 

P 4 = I0a 3 x 


10a x = 80x 


10a 3 = 8§ 


a 3 =8 


a = 2 


/Jftll 


mlazemna U^Jl bu)/-\Lo jO/\LoJI 






















JJiJp ilJ 


j-PlJ-PI 




UimwJI Lii^n 


rhlojmll tsuii UJD C\QflloJI |S»0 = U<?Ut f 

l^miXUI j >»? LJJO i^IjjujJI igqiu colnJ = iguQJI 

isuiioJI fjlili. CiJlin pvoJI 

•VA-AM-r-Y " ■YVWoY'i'VY 


VV-'VWYM 





























mlazemna.comi 
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(MiUJi d*ss£\ ~~| 

- tfrisf&ail 




* Vui&J 


0 

Matrices *U$a-aM : <§l 


a^u ^ &U ****> **J (Matrices) ** £*- *■**-« 

■-.ih ja ^t . ju^3j (1821-1895) ^ (^Wt ij- 

^ m j.ii liA - e-ao-n (*j*j £U3«>yt (*^j ju-avt ^ 4- OH"*' ^ a* %■ 

^;^- y ^gjji.1 wL2.lJoj L$Jj &+u*i Wj»k V tf* 4 ** J** 5 ** JLiJjrl 

. fjJUJt jjU/j *b>*i*i 4- ^ 

^ Oil ^ ,_* iiU jb^t 4- |*«3L*> A,B,C,D ***» 

75,84,68,87 *b^i 4-J 94,82,73,60 


, ^*IS Jjuc! £»- &f*=^ Ji^=— tXs**^ ^,*JU3 6^ 

(column j>^s ; row Om 



Order of a matrix - ftfrb 

uijUt JjJS* : && 


1 2 3 4 5 6 

2 4 6 8 10 12 

3 6 9 12 15 18 

4 8 12 16 20 24 

A^j a ji^ 4su J 4J life 0\ 

J ui^U (o^) 

. yljtt bLaM (/ 

© jj mlazemna UJl bu)/-^Lo xs/HaM st?>£>-l 


uijiua aXaPf 

JjiaJi tJfe ^4 (JJfr) J^aj& JSj^mxn) ^f3j Ui 533 
xli figt U«J / uwiUJl Ji>*xl!j iSSM ^4 jSj (15) !^Ua 






















w 


n t Lk-us m jjS. 4 J jtni .iii n jl ^_u^4 t 


'uat 

mM [ ® - 1 3 tgMjtf 

mxn & lJiSja igAiAA j^ y J a-u i qa i>jL& 
. m.nsN* < iijMi 

j? 

m u^a^e cais tit n %, rrt *>a3j mxn (aus^t) g^ui ja 421 2%*at ^ j^as 

m , n eN + mxn a%d**4 i^it tjUaO^tj uu*.i j^as us n uaoc 
w->a U«£ Uj-mUcj jw y^LU^yt a rH 3ui» (A,B,C,.) JX» Js>>o J,, 

• R A<a^y» <j5u> p&La 4 _i133I ^ 'L. 2U»>ddM >i«tk Jt aUuVt 

.- \*s]ij3jfi!;!. L -.. 

: 5j£*af) (J& A LuUe mxn gjjiii Jja A £uL£» I£t 2UL& 


i-L^a { — <j 2 m 

" " jJltay* Mmmiiiiiimii I l 


A= 


^21 ■ * 1 ® 22 ■■**'■■ 


_ a m1— a m2. M| 

1 ■'' '■ 'i‘T[f:j: : 


ff i' 



V "' . S, 


j ,Xw '-Aw M ‘tA'j 3 i >ja A#® 1 A t^^|$*ti» jl« aj) 

. ^|ii$ifiifr L*U5 a y Orf*A? >aijdi <US J)j* «J! ulwjj Jl 

miazem ia.compy ^ 


[ 9 - 3 J 

* '“ a - 4 L&j^V) (jUajMiS) ga&Zi iii A = B uuSa^ £q 2 ujUma B 3 A J>2i 

A ia-^BVi B 4>Wi AO* ^Lu A AJLc u< & (2ujj ) Cy* A , B -Vjl 

B i JL»<1 ( A-Lc ||jUtU 

(jUa*^ jUula tjUa^ I j j Cua* <U£4t i j j jjuAS 3y 55 by - Lu‘u 

: jj gfr frjl (^uy [ 9 - 4 3 

il (j) 


. (iJjL^Jl) m * (fl^vt) n'Vmxn^cH 

1x3 [4 0 12] Ixn £,^1 O - (uL^ll ^aU m=l ta*^j 


(LAdS 3)(Jja£ Axlj) 3x1 


mxl (l)- 4 yAwu n=l Uxfej 


1 J 

■? mlazemna Ij^Jl bu>/-^Lo jo/HaH ct?>£>-l 
































0*0! uUib>JI f ft 

: 4Mji! M 

.t^Haftl 44 c. = 44ft O' </' mxn O 4 4iji^ ^aj 

:UjiaUf *fefc*l(s) 

AaSJ Jail) J* 4*if.jJ! j^aUxil I4&U jti*al U><aUft £**?• ^su>* aA jl*** 

, jkaJJ 1 jjUU JaVi Jc- 

: QAdt§M m§km (a) 

UjImm >iii ,> i-Stjlt <> as 4 J Oi% (***>») ^ J 

. P) ^j 2 ' 

; : tej&tift «#m 44 (Jfc) 

. (0) >jlb ^ >.J"J U j^Ufr mxn Aaj*^ <** J 


: utUjiaM <^*4 J&> / 4 


n=3 S^ij m=2 O^a lfc*a AiLw, 41 jLa« (1) 

2x3 £,j^' O 4 


12 3 
0-14 


**ji—» (!) 


Sa^p! 4a1j uka (1x3)^s%^[1 6 5] (2) 

(tn ^ n) e 4 *ftV! 44fr t-ijiual! 44P 

3 

(3) 


Oahlj 4j UjJLa <U0& (3x1) 4>*ft Mjksw 


3 

4 

5 


(Si4pVI 44P = tJ^iyaSS 44ft) nxn 
<JjilMl U>aj (3,2,6) CH^' 3x3 ***>» Mj*-** 1 

( 5 , 2 , 1 ) 


3 -1 ,5 

6 ' N * 2 0 


Aljkxaii ( 41 ) 
yUljUl 


(1,-1,2) <$j3l51l Ujka j-aUft 3x3 ^xjJ 4 UjA*oa 


0 0^1 

0 -1 0 

O ft 0 


(1,-1,2) o 4 ^' ^3x3 k>a 

«* «f * * 

4juj*» 43jJaa« 


1 0 0 

0-10 
0 0 2 

0 0 
2 0 


UjlMAli ({?) 
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J&M jAji / mIIam 


m 


Sda,j 41 


‘1 i o' 
i i o 
0 0 1 


1 0 
0 1 


£lj CjiiA^i8i<«rtiiAili jS 


0 0 0 
0 0 0 


2x1 £jj! 1 c> 1 x 2 4> cA^H 6V 


0 o' 
0 0 


‘ [0 0]‘ [0] £^Ju^A\ 4> JS (.a) 


^ [0 0] : ^ *>Vt <-a 1^2 S^ij 


4u£Si ^S J^l 


(gAA a Aft ^ \&4 j &§ x„x+ [9-4] 

/ i 

C=cij a^ai ja <j& mxn i^u j£ ctu%A^» B=[bij] j A=[aij] cats iii 

cij-aij+bij 4u^* 

m x n £ j-21 <>* |3| Llaj |jj B j A O^A***®* ^ 5 ^ * 1 ^ U31 uLjsuJt life 51 

A+B=aij+bij $jj^aJU U 4&^,4 uu&i jl U&<u 1%*,j 
^jlaUi*I) (jjj^dfljaJl J2U* JS 4^ij £jSll <> 4iji^ ^ J«aaJ UjI ^f 

. AjB J A^ajlb 


j*ay*i! 54 |U*M f^i)l juAi j»«) jaiu j»« ^ul j At A>» jasbI / ^U«$ 

(2+6=8)(3+l=4)(-l+0=jL)(4+(-4)=0) 


/5JU* 


2 3” 


~s r 


8 4 


+ 


SS 


-1 4 


0 -4 

1 

„-i 0 


A+B ‘ B+A <* A+A J>/U) A= 


'1 -2 3" 
5-6 1 


B= 


'2 3 4' 
-5 3 7 


/J*ll 


A+B= 

1 -2 3“ 

+ 

« 

CM 

1 

im 

”317“ 


5 -6 1 


-5 3 7 


0 -3 8 

1+2=3 

,-2+3=;l. 

3+4=7,5-5= 

=0 

, -6+3=23 

B+A= 

2 3 4” 


“1 -2 3“ 

MH 

3 1 7 ■“ 


-5 3 7 


5 “6 1 


0 -3 8__ 


©OO mlazemna LuJl buv’iLo 50 xa/'VLoJl c±j>£>I 














































^iukuJ! uUtfjjiif to 

A+B=B+A 6* ^ 




A+A= 


1 -2 3 
5 -6 1 

A 


1 -2 3" 
5 -6 1 

A 


2-4 6 

10 -12 8 
A+A=2A 


j 2 A y*« j«suC> JS Uijrfja JiUi 2A 


"1 -2 3" 


"2-4 6" 

5 -6 1 


10 -12 2 


2x1=2 2 x (-2)=-A 2x3=6 2x5=10 2x(-6)= -12 2x2=4 


*4^ [9-5-13 

Ajudrb A $u» IcgR OjISj mxn A=aij a^\S lit 

KA=[kaij] * 6* </• • 2 lssux» ij cij=kaij C=[cij] kc=[ci|] 


jais*,' UAL& k.A Jail A= 


. k=2 


.k-1 

2 


. k=-l 


'-3 1' 
2 4 
0-1 


ui^a til /©JU# 


k=-l te) k=| M k=2 (i) 


/Jail 


KA=2A=2 



-3 1 " 


-6 2 ' 

2 

2 4 

= 

4 8 


_ 0 -1 


0 -2 


W 


1 1 
KA=—A=— 
2 2 


-3 1 n 


2 4 

B 

0 -1 


-3 1 

1 


KA = (-1 )A = -1 


2 4 
0 -1 


-3 1 ' 
2 2 
1 2 

0 1_ 
2 

3 -1 
-2-4 
0 1 


M 


te) 


t 4 /T^ay® I I 

f lypw fli f f tHMttr f 

, , 4iT/*vvwotni / k uu^ ■ 

ig) || mlazemna LuJl I ^ 04*31 lijO^fti 50 J 9 /VUM U/>£>l 
































f f *1 

. [9-63 

/ tei? 

A-B = A + (— 1)B i mxn g^tti <> (^c%a<a 4 A,B cats iii 


A= 


yat£i fi! /7jtt* 


3 -3 51 J-2 1 3" 

-6 1 0 ~[o 7 -1 

(^%L^4W£U^l^yjA - B 4 B - 

/Jail 

A-B=A+(-l)B 


A-B = A + (-I)B = 


A-B = A + (-I)B = 


3 -3 5 
-6 10 

5-4 2 
: -Slu-S M 


+ (- 1 ) 


-2 |||j^; 

0 7-1 


3 -3 5 
-6 1 0 


2 -1 -3 
0 -7 1 


B-A=B+|-1)A 


B-A = Bfiipfr 


B-A = B(-1)A = 


-2 1 3 
0 7 -1 

-5 4 -2 
6 6-1 


+ (- 1 ) 


3 -3 5 
-6 1 0 


‘-2 1 3 1 
0 7-1 


-3 3 -5 
6-10 






~ 2 3 


1 

m 

mA 

. .J 


-4 2 ' 

-1 4 

— 

0 -4 

11 

-1 8 

r 

m 

mA 

O 

1 __ 


3 2 


_ 6 


(2-6=^)(-X-0=4L}(9-3=6)(3-l=2)(4-(-4}=8)(10-2=8) 
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yjAwialJt uU^Sj^I f T¥ 


^ (H,+) f Uttt $U (o-u»0 (<*W H ^ lif 

VA.BeH ’ OV H «te MS (+) ^'(1) 

A+BgH cM 


VA.BeH 

IjllJut (+) <jl a+B=B+A lM 

VA,B,CeH 

(A+B)+C=A+(B+C) 


(+) A*Ult (2) 


(+) ^Am1\ (3) 


VAgH : oV (0) AijA^I jfe ajU* H ( 4 ) 

0+A=A+0=A cM 


Al. jLaa ia,jS H <^' 4^2 A 4ij^AA JSl (5) 

B=(-1)AgH 

A+B=0 ((J^')) 


/ilfeU* 


. | 4J!^! Sj-j (H # +) fU5ul\ O' 1 ^ ^ d^ O' 


4A£ ^>0 

: jti k » L e R 0*'j m x n £jSH 0- OAM*** A,B '^' 

(1) k(A+B)=k.A+k.B 

(2) (k+L).A=k.A+L.A 

(3) k.(L.A)=(k.L)A 

(4) If k.A=0 o U(k=0) or(j') A=0 

( 5 ) if k.A=k.B (k # 0 ) ■#A=B 

(6) l.A=A 
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jliM/ jUatfl atjfil rVA teJt 

mxn £$ill j* (A , B , C eH) 1 *^ H jl uo-C+B=A2UsUi j»Ci» /8JLU 

/Jail 

C+B=A 

AJjUaII (jhJa JSS (-B) MjAuawiJl 4iUdL 

C+B+("B|=A+(-B| 

C+|B-B)=A-B ^ll^kaaJ! ^oall JLyaU 
C+0=A-B ^j^esuaJi <L*ata 

C=A-B «4^1a«aS! j^kJl 

* • s * 1aaS ' 4^3 jjJtti JAJ B ^aS\ jJ&Ui -B o! 

4Jj^H tJu^j C=A-B &£} J^kj 


. ge2UJ! 4a*a (jA JjAajj C+B=A 4j4l*-al| Ja Jai A= 


2 1 
5 3 


‘ B= 


“1 0" 
5 -2 


C=A»Bs 










c 

2 1 


1 0 


2 1" 


-1 0 


1 1 


« 


2S 


+ 


sss 


5 3 


5 -2 


5 3 


-5 2 


0 5__ 


dui£ lit / 9JU* 
/Jail 


4 aLaVi AJjUaJj ^ ^Jlaj LaiU ^J^a3J! 


A=C+B : 


"1 1“ 

* 4 * 

1 0' 


2 i": 


0 5 


5 -2 


[ 

Ol 

w 



(f--M 



1 1 " 

\ 

2 r 

c- 

V 

-1 0 

=(-4)C+ 

J 

0 -1 


/ioju# 

/Jail 


(-3)C + 3 
(-3)C + 

4 C -3 C = 
C 


'1 1 
-1 0 
3 3 

•3 0 

2 1 
0 -1 


= (-4)C + 
= (-4)C + 


2 
0 
2 
0 

3 3 

3 0 


1 

-1 
1 ' 
-1 


-1 -2 
3 -1 


2-3=^ , 0-(-3)=3_, 1-3=42 , -1-0=;! 
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^AiUkbUt toAtfhU UL^y^f X 

| (9-1) | 




x-2 

2y+1 


"3 -5 ‘ 

x+3 

16 _ 


z 3h-2 


^12 IU x,y,z,h $*& ** (1) 

0) 

/Jail 


x-2=3*x=5 

x+3=z 

6+3=z 

z=8 


.*. x=5 z=8 

~ 3x 10 ' 
2x+z 2y-h 

3x=15^x=5 

2y-h=0 

2x5-h=0 

h=10 

x=5 z=0 


2y+1=-5 

2y=-6 

y=-3 

3h-2=16 

3h=16+2 

3h=18 

h=8 

h=6 


15 2y 
10 0 


2y=1Q“£y-5 

2x+z=10 
2 x 5+z=10 
10+z=10 
z=10"10 s #z=0 

y=5 h=10 


y-3 

“3 

8 

-5“ 

16 

11 

3 

8 

-5” 

16 








<*> 

IW 


"15 

10" 


15 

10" 

10 

0 


10 

0 


«tj>M jAaii <yf& jfc j2*i M ^ (2) 


"3 

2 

0" 

■ 

+ 

1 

2 



r 3 

-1 

2” 

Hr 

4 

m 

m~ 

6 



0 -1 2" 


3 12” 

3 6 -5 


4 6 -9 


0) 


0 4 

5 -6 


[6 8 ]+ 

a b 


0^4 ^ j3 6- 0 s — (*) 

<jJu U$J (j*aJ (»“> L>® W* 1 ^ 6^® J^) 

J>4fr 4l.jiwtfU uLfl 4iji*a* £)UikL« fe) 


®o d ’ (x 


L^SiXA ^J-wiUS (>» C^-“ (^) 

mlazemna LuJl I buv’iLo &o jO/HaM q±^>£>I 




































jUm jAjf / dUN aUaI f £ ♦ 

gj&i k.A am A= 



“-2-3“ 


k.A=1x 

1 2 

= 


0 5 

- 

- 

-2-3] 



k.A= 


1 2 
0 5 


-2-3 
1 2 
0 5 


5 5 
2 4 
5 5 
0 2 


k,A=0 


x 


k,A=-f: 


fk.A=2 


x 


-2-3 


00 


-12 

= 

00 


0 S : r 


0G 


J-2 -3 " 


2 3 

1.2 

.y 

-1-2 

OS 


■0-5 

L J 

-2-3 


-4 -i 

6“ 

1 2 

= 

2 4 



010 


-2-3 
1 2 
0 5 


/ sj»4jfcfcjiJ f »' a 

*.■>& r.u (3) 


k=l (!) 


k= f <*> 


k=0 (E) 



k=-l (-) 


k=2 (-*) 


A = [5 1j,B = [0 5],C = [0 -5] ArilS Ml (4) 

(a) A+(B+C) =[S 1]+[0 5]+[0 -5] 

= [5 1] + [0 0]=[5 1] 

(b) 2A+B-C =2[5 1]+[0 5]-[0 -5] 

=[10 2]+[0 5]+[0 5] 

=[10 2]+[0 10 ] 

=[10 12 ] 
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^Ull bull uUtfUpi f 1 1 

: 4aVS «5Us« a* 36 k5* W J 1 MjP A,B,C i -M ( 5 ) 


(a) A+x=B+C 
x= B+C-A 

=[0 5]+[0 -5]-[5 1] 
=[0 0]+[-5 -1] 

= [“5 -1] 


(b) 2(B-C)=2(x-C)-B 
2B-^=2x-^-B 
2B+B=2x 

2x=3B^x=^B 

2 

x=^B»^x=-[0 5]= 
2 2 l 


0 


15 

2 


(c) |(A+x)=3x+2B 

l A +i X =3x+2B 
2 2 

1 1 

—A-2B=3x-—x 
2 2 

1 1 

—A-2B-2—X 
2 2 

1 1 

2 ~x=—A-2B 

,Lw 

l 2 2 5 

1 4 

x=-A--B 
5 5 


4t 5 1]-|[0 5] 


■[0 4] 


5 

1 1 “ 
5 

1 -3 


+ [Q -4] 
4 
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Solution V 


" 19' 

1 -— 
5 


C=2 K=3 M= 


C(KM) = 2(3 


1 2 
3 4 


q\ UjU, C(KM)=(CKP & / 4^1!>M 


~1 2 

) = 2 

“3 

6” 

«*« 

"6 

12 

3 4 

_9 

12 


18 

24 


(CK)M = (2.3) 


2 


3 4 


“1 2 
3 4 


'6 12" 
18 24 


[12 3] 


4 

5 

6 




^jjyiUyaM (a) 


[1 2 ] 


4 

5 


-• >£Uk4tl (b) 


[1 2 3] 


>*u>aJI (c) 


igjimJMA (tJjjms&MUi IteL^Cl 4jlS I Jif tt’Tirtftfit t. (JtuJLiLS ; «“^ Sjp '*' <*i- k 

* ^LuLUf ■" * f-1 ', UijJsMsa JkJiiZ 


(1 ) 


tad 


M® 

1 X 3 6* cA^ 1 



(1x1) m x k 4r 

mxn g 3 U / 

OAoC'Vt •Ufr u4j)AwfliJl Jatf* Jj Atoh*.U k X 11 3 X 1 P^il! (j»4 4-utilH 

ujta <1 ) UjU*£B 

>#thefirstx thefirst+thesecond x thesecond+third x third 

M'jift »U2t -► x JjVI + ^Sdl\ • x +&S&! x 

1.4+2.5+3.6=[32]m x n(1 x 1) : ja »5M (a) J I 
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^LulauJt£>&}(/ulL^UjJIfit 


5 6 0 
7 8 1 


< A= 


1 2 
3 4 


. -?iU'vI f ttfljllll {y-‘<C ' /' ' 1 


jVI jl 4i>.V . oj-taiJ cjubls jf Ja jai»*i * 

. i Jj »5ii.' jOJjlS jl2ljifcy«|i •’• 

S (2&£jLMaXt gj^) i-*j4alf g3ij (4>«^ jAt» «Lul^ 

. B AiJU>ct j -hMJ aJs^Cri usfij A Jiljiuo jdJaJ u*f 3 4^uUJ! 2SA^iuatl {jjSuut 

m n 

lss.fj.3S dl^uf 4 2x3 f 4^>«J» jjSUta </f 


1 Lulls M 

"1 2“ 

5 6 0“ 

= 

-? ? ? - 

? ? ? 

A 


3 4 

7 8 1 




fall 


ULia*V 

©y^i jj^Aif 


^lJ>i 


gMOsJlf |uL 

Rowl,coiumnl 

UA«2 

Row 

Jl 2 

3 4 

T5 8 0' 

[y 8 i 

* coiur 

nn 

1.5 + 2*7 = (19) 

Rowl,column2 

—- > 

Row 

[1 2 
3 4 

[5 6 0 
j_7 8^ 1 

coiur 

nn 

16+28= (22) 

Rowl,column3 

—1 

Row 

►1" 1 2 

3 4 

T§ 6 0 

17 8 1 
coiur 

nn 

10+2 1= (2) 

Row2,coIumnl 

Row 
— *' 

1 V 

3 4J_ 

5 6 O' 

7 8 1 

'1 

Column 


35+47= (43) 

Row2,column2 

Row 

1 2] 
3 4J 

5 S O' 

7 8 1 
■ 1 
Columr 

i 

36+48= (50) 

Row2,column3 

Row 

~—A 

1 2T 

5 ■ • f 

7 8 1 


■ o - 1= ; 


AB S 


§oo mlazemna 


1 2 
3 4 

M 


5 6 0 
7 8 1 


19 22 2 
43 50 4 


I $4^)1 Uu)/^ko £0 XJ/V 4 JI ^>£>-1 

































































jIXm jAj! / i 12*^1 


m 


n 2 ' 

3 4 


and B= 


| f?XXw : ? : 

l f 6S31/<JU» 
7 8 


Solution 


4^"M L>4 AIjA^-OaII Uij^a y| LstJ^fr CJJJJ lAj AB^BA 0- 0& 4 BA fJ AB 


AB= 

BA= 


“1 2 

5 6“ 


15+27 16+28“ 


“19 22“ 

3 4 

7 8 


3 5+4 7 3 6+4 8 


43 50 

“5 6” 1 

“1 2 


“5-1+6-3 5-2+S-4] 


“23 34“ 

7 8 

3 4 


^7.1+8-3 72+84] 


31 46 


AB^BA JSaO&«» guiitii (jjv5 


xiii ,i4 


AxB (•Jyya Jajy*i 
;/ifljljx B j£*a = A Sa^I (1) 

0j% AxB tjj^a J^iU uli Lxn gj^i 6|p :: -ilpJ !VlxL|||^l 6^ A lit (t) 
A jiL l^iji«a yj% AB O' ^ mxn £J^I 0 4 4i>iua* 

A ;■ ; ,//|||': .•:? ,•; ; : . B SXafrl.j^ 

4*jja 4i$Lua* BxA 3 AxB o* o^ m xm o+**i>* a,b til (f) 

A 2= AA (Oil csi X 2 $ is^olW AA A=R C»1»5S til A^alA 4i*auj m x rr» 


A= 


2^'-3 : 
4 5 


‘ "'B- 


'1 0 3“ 

2 1 /if 


: yiulS til /“t J LLo , 


(a) AxB= 

(b) 

(c) A 2 =AxA= 

(d) B 2 =BxB 


2 -3 
4 5 


1 0 3 

2 1 0 


2 -3“ 

X 

2 

-3“ 

® 5 » 

-8 -21“ 

4 5 


4 

5 


28 13 


(a)A x B (b)BxA (c)A 2 (d)B 2 : yl Jwfcl 

UjUj! cA-u AxB 0^ B uijiJ = A SJUfrl JX. •,• / Jai l 
-4-3 6 
14 5 12 

A ^ B»a«c| JJfr OV UjU-jI OW^ *Bx A 


B 56 B IajL^uI 


s ii 


a 21 


12 


* identity 


* 1 = 


1 0 
0 1 


cuts tit / 3 jy^ 


<JJi (ja iiUj A x I = lx A O' <^'4 


11 

X 

< 

a n 

a i2 _ 

X 

“1 

0“ 


1 

+ 

0 

0+a,/ 


a n 

3 12 “ 


_ a 21 

i 

CM 

0 


0 

1 


0 

CM 

m 

j 

0+a 22 _ 


_ a 21 

®22 _ 


1= 


1 0' 
0 1 


0> B 


** ♦** 4r 

AUddU 


a /Jail 

lxA=A 


f Identity) 2 x 2 0* 4 I <Ujiu 3 w]| uj*a 4aLasd 4ouO!b Sjub^a ASjLau 
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x,y,z 


“ — 

X 


"1 0 -1" 

_ r 

y 

= 

0-2 3 

-2 

z 


2 1 0 

.3. 



: o) tJi /4 JU& 


X 


1x1+0x(-2)+-1x3 


’-2" 

y 

a 

0x1+-2x-2+3x3 

= 

13 

z 


2x1+1x-2+0x3 




/ Jail 


.*. x=-2 , y=13 ,c-0 


3x2 1> B * (SiMsI £d£) 2x3 £jj 1! 0* A 6' l ^ ic ' /5 Jtt* 
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2 

1 

3 _ 


1 

_12 

*1-* 
L- 


■#> A = 


a 0 
Ob 


where 

= ab-0 = ab ^ 0 a & 0 

b 5t 0 


-i_ 


ab 




"1 

b 0“ 


-1 0 
a 

0 a 


0 1 



L bj 


{4jjlaS 5i jJLoa L$iV SjAL* UjU-j( OW#} 


^^0 jJu lAl g**l aijimaM y# ^5 <j*N * 


(\) A = 

M A= 
A = 


x 

6 


2 

3 


x 2 
6 3 


3 x-1 2 = 0'# x = 4 


9 x 
4 x 
4 x 
4 x 


-*A= 


9 x 
4x 

A = 


=9x“4x=0^5x=0^x=0 

4X =4x-4x = 0^x = R 
4 x 


tel 


x 4 
2 x” 2 


x*x 2 - 8 = 0 
x _1 = 8 ® 


1 = 8 
x 


X = 


WA= 


-2 2 
1 x 2 


■ 2 ^“ 2 _2 = 0 


X *x 

x ” 4 =2 


JL 

x* 

1 


= 2 


v 4 _ 1 v - - 

X ~2 ^ X ~ 


I (2) 


(g) i 50 m ' azemna bjJI \^ajxy\ W^o go *AWl c±j>£>I 











































jAji / M aUa! fOA 


X- 1 ® 

r i „ 

~ i 

3 

O' x= 

3 -12 


0 1 

r 

O 

4^ 

? 


4_ 




x = 


3 -12 

0 4 


4 A = 


3-12 
0 4 


12 - 0 = 12 * 0 


/ misiifm 7isi ’; sdd:St&:if;i 


f^| If 


/Jail 


--!_ _1_ 
~?2 


4 12 
0 3 


3 

0 


ab-7^0 y'- 


1 

3 O' y= 

1 

0 


a -ab 
0 b 


Ay= 


a -ab 
0 b 


-#A= 


a-ab 
0 b 


: ab - 0=ab ?* 0 


£ul£a lal (4) 


/Jftlf 


, -i. 


ab 


b ab 
0 a 


A = 


1 

0 


1 x 
0-1 


f A 1= A O' A= 
1 - 0= - 1 ^ 0 


1 x 
0 -1 


Cuiiia fit f5) 

/jail 


A’ = l 
-1 


-1 -X 
0 1 


=-1 


•1 -x 


1 

0 


=A 


Uc- uiaJi A= 


1 2 
3 8 


B= 

- 1 * B" 1 


2 0 
8 3 


uuUga lit f 6) 
4> SlS t-iwO.! ||| 

/Jibl| 


1 2 
3 8 


■# A 


12 

38 


: 1 x 8 - 2 x 3=8 - 6=2 ^ 0 
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1 


-1, 





" 4 

-i _ 

8 

-2 

1 _ 

3S 

-3 

1 

-3 






T 

2 _ 


B = 


2 0 
8 3 


*A 


20 

83 


B' 1 - 


3 0 

-8 2 


=6 - 0=6 * 0 

1 0 

2 

1 1 

” 4 3 


A ' 1 x B ' 1 


A-'xB 1 ' 


B " 1 x A ' 1 ’ 



1 „ 


' 10 

1“ 

4 

-1 

- 0 

2 


3 

"3 

3 1 

0 0 

4 

1 


17 

1 

L -«■ 

m J 

/3 

3_ 


L” 12 

6 _ 

-1 ol 

~ 4 

-1 


2 

2 

4 1 

3 

1 

sr 

2 

35 3 

_"3 3_ 

2 

2. 


6 

2 „ 


AxB 


AxB= 

A x B= 

(AxB) 


1 2 
3 8 


2 0 
8 3 


18 6 
70 24 


18 

6 ~ 



18 6 


"4 ' 

7024 

70 

24 







2 

_ 1 

24 

-6 



12 

-70 

18 


35 





6 


5 


B 1 x A 1 *i> M 


(AxB) 1 


/JaI I 


= 18x24-6x70-12 * 


1 

"2 

3 

2 


(A" 1 )' 1 =A 

A " 1 <UuS t-uiu JjaLall JaJt £j»® /iJslJf 



' 4 -1“ 


4 -1 

A' 1 * 

.3 1 

A 

-3 1 


2 2 


2 2 


= 2 - 
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J&4* jA)f / dUfcl 

1 
4 


n 




(A’)’=(1 + l) 


1 

2 

3 

2 


=1x2 


1 

2 

3 

2 


1 

4 


'1 2 
3 8 


=A 


3x-4y= -5 (7) 

^Iste^s’y v i ; - HV f$Uai Jar 3y-5x = 1 

3x-4y=-5 

-6x+3y=1 ax + by = k 20.$ut» uuJ^Uif s~a>s /iJflJf 


A= 


3 -4 
-5 3 


B= 


C= 


-5' 

1 


A=3x3-(-5x-4)=9-20=-11*0 


-i_ 


3 4 
5 3 


-11 


3 4 
5 3 




-3 

- 4 " 



15 . 4 X 



X 

. 

11 

11 

~- 5 f 


1111 


ii 

_yj 


-5 

- 3 ; 

_ 1 N 


illllll 


11 



_li 

11 



!NS ! S: 




B=A 1 x C tM 6 j%j ^ A •*• 

. 3 -4 

4 11 

, 1 "1 
11 11 


lllllllllililli 


3 x 1 - 4 x 2 = - : Sf lxiill +3 x 2=1 


DETERMINANTS 




'1 2 
3 4 


1 2 3 
4 5 6 
7 8 9 


2 

4 


x 

5 

8 


3 

6 

9 


3 7 8 9 
5 6 4 3 
-9 9 0 1 
13-21 


3 7 8 9 
5 6 4 3 
-9 9 0 1 
13-21 


(0) a,J> “MeVfj (nj ukjjA-iaJt tjfi d-SiA-ajJI . m t 2bu <jA Cj\h jjiuaA d%o,l 

nth-order determinant 3Lujaif 5 u3^i * ii ^^*3 

* 4>a (3%J *5lct GtAdb^l 

♦ ~ aanai - 2Lumi Xajs 
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uiu^upf \%\ 

«*§HiSi*# J& 4^ yMWIa&**if§ <%*Wl [ 9 - i i ] 

: x»y "<£ 6&h^' uP^'*-^' 4*^' '^' 

ax+by=L.(1) 

cx+dy=k.(2) 

, (iulj!il! yU«i L,k 0 '*^' W ‘ cJ%A*^l\ (jA^i a,b,c,d 0 ^ 
JjYI 4>«JI Ojj£s x Jj$ >" 4 ^ (3l JaaOU 4 a JKPW 4 ^ >*JAJ t^UtxaSl Sj^a 


.Aju dJjj a SiixA Q4 l^olfr J*x3ajj Ax >JW 4^ JKpJ X Jj4- >^ ' ®* U3k “® 


c d ^ 

A SAtew&H 

L b 


k d 




. |_,k ^'.jj&j (x £^UU*) JjY! J>«*M jfr ^y^-Vt 

3 L 

/Jlall 4 ij-axlf (jfr X Oa U lu iVI -A*j <^J Ay J*«J^W 4^ JkAs y y 4 *^ 

w C K 

, L,k ( y ££t*U-«) 

A^O O' <A& ctf'j 


A x 


L b 
k d 


a b 
c d 


L d - b k 
ad-bc 


b 

d 


L 

k 


Ay 


OP^lsUlU O'-s*^ x,y oPj#^' o^ 


A y 


2x+5y=1 

3x+7y=2 



A 


#3^7 

<jpll 


2x+5y=1. 
3x+7y=2. 

<*M J&u 

*TS\ 

5 | 1 
2 


AX AUyf 

900 mlazemna u*ii 


aiiaJkaU (O^luYI Oj^IjUaI! c4> 


41) 

42) 


19 X 1^1 bu)/^Lo gJO jO/VxJI ^>£>1 





























jOw jAjI / jUd 


m 




x=- 


Ax 

A 


Ay 

v s -~- s 


1 5 

2 7 

lx 7-2x5 ~3, 

2 5 

2 x 7-3x5 -l" 

3 7 


2 1 


3 2 

^ 2 x 2-3x1 _ 1 _ 

2 5 

2 x 7 -3 x 5 -1 

3 7 



2(3)+5(-1 )=6-5=1 
3(3)+7(-1)=9-7=2 


A= 


"2 3 0~ 

1 0 4 t^iii (if /4 jy# 
0-15 


(A)A *U>4$ Jtatfe 

A^ = A=2(0 x 5-{-1 x 4)-3(1 x 5-4 x 0)+0(1 x-1-0x0) 
=2(4)-3(5)+0 
=8-15 =-7 


A= 


2 3 0 
1 0 4 
0-15 


=2 


0 4 

-1 5 


+ 0 


1 0 

0 -1 


=2(0x5-(-1x4)-3(1x5-4x0)+0((1x~1)-0x0) 

=2(4)-3(5)+0 

=8-15=^7 


£U&lj£i ^ /Jail 
^y^if (i) 


>*j£ *M>b (2) 


p& qmj ^4lUfj JjVl jtjJG . . ^ dJOasIf t_43Q 

t ££*ait Jjt ^ 

- 3AIM31I ^ j^asha 
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^AwkOiiuUkU^Y 1 IT 


i t i 4 i4jggk A 



2 

1 

Cl 


A=(2x0x5+3x4x0+0x1x-1M0x0x0+2x4x-1+3x1x5) 

=(0+0+0)-{0+(-8)+15) 

=“(7)=“7 

X,y,z uljftfcU U ^4 tj*« uVabw utaiftl! [ 9 - 11 - 11 

x,y,zjjAbm ^ #3*1 u^aWf ^ Uaja ^Ub la! 

ax+by+cz=d 
a^ + b.y+c^-d, 
a 2 x+b 2 y+c 2 z=d 2 


A= 


a 

a 1 

a. 


b 

b„ 


c 

c„ 


^0 


(/v) C&LUaII S.nxA 
d b c 


Ax= 


d, b, 

d 


b 2 c 2 



Az= 


a 

a i 

a. 


b d 

bt &, 

b 2 d 2 
* 


x d£UUu* Cu!jisi £»m£u y Cj^Ubui duljfiil i £&L4*a (JSa duljUl 


X=- 


Ax 


y= 


Ay 


A 


z=- 


Az 


A = 


x+3y-z=1 

2x+2y+z=0 

3x+y+2z=-1 

1 3 -1 

2 2 1 
3 1 2 


= 4 


: u*aW! fUtt J» /6 


A £»^UUtt /jail 
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JOm jijl / MmSI dtJycl ru 

a = 1(4— 1 )— 3(4—3) + (-1) (2-6) = 3 - 3 + 4 = 4 

JmIuuIL yUis«E oaJ 


1 3 -1 

Ax=021 
-1 1 2 

Ax=1(4-1 )-3(0-(-1 ))+(-1 )(0-(-2)) 
=3-2-3=-2 


% 


1 1 -1 

2 0 1 

3-12 


Ax 



Ay=1 (0-(-1 ))-1 (4-3)+(-1 )(-2-0) =1-1 +2=2 


Az = 


1 3 1 

2 2 0 
3 1 -1 


A=1 (-2-Q)-3(-2-0)+1 (2-6) 

x ^ 

Ay _ 2 _ 1 
y “X“4~2 


2 + 6~4*.e-6«0 


Az Q A 
z=-—=—=0 
A 4 


: >• 3*»l UM ^ Jam /7 JU# 

x+ky=0 

2x-y=Q 


1 k 

2 -1 


* 0-»-1 -2k * 0*»2k * -1-*k * 


, Ijiua ^jLuu v A&UUu* dJUa^a <jjSu LaJijfr J* ^UaUi t3gJ (Jj% /Jail 
1 


keR \ 


(J0mla2emna UJl bu)/-^Lo 
















































'^yAHutfc^ 

*^jjy5^ ^41Huyi k./ -,;j*&yti^aiydhU^^fyuJ*ytita^«^ (i) 

rm 


1 

-3 

5 


1 

4 

8 

4 

0 

7 

= 

-3 

0 

14 

8 

14 -3 


5 

7 

-3 


44 jt 4^! >mt## *>§ 


( 2 ) 

tAJ^ffeddlM* /iti* 

4 * ♦ 

JL3»f jifltift O^ ak ^ tJ I Xi^ 


2 3-1 
0-2 4 
5 1 -3 


=2 


=2 


-2 4 

1 -3 

-2 4 

1 -3 


-3 


-0 


0 4 
5 -3 

3 -1 
1 -3 


+ 1 - 1 } 


0 -2 
5 1 


=54 


4 jiX#a! ti»»»f jmUc 4§4jla <i*ti»fei . Lu& 


+5 


3 -1 

-2 4 


=54 


. {m iWs ^tJ Ifl&t ^ i< Uto ^f >*Ufe y£L£a lit (3) 
3 0-2 

=0 /5U* 


4 0 5 
-10 6 


*Lu 2 ^jtufci g3Ul| 4 .V\ « M £)tl j! £)^a ^ >i^XA (|l (4) 


* ** 


** * 


jaVI Uaja! Jj4jj 


O 3 


0 1 3 

4 -2 -1 

=(-D 

v* 

i 

Ol 

1 

-5 0 5 


0-5 5 


Cf&J* 0, JjJjj /S&* 


. j^ ^u2 .somi jt£ ^^4 ^ ji) ^4^ </t ^ i#yai >*u*m ujl^ & t (5) 

2 13* 

=0 uL«ai1 j**aUfr = JjVt uLal! j**aUc- £*V /H*«3 


5-4-1 
2 13* 


^ rfi jl) 3 jw«> 4i^ jULs yi (6) 

djtfsit *a>i <>£m4 j*um fife 


3 5 1 


6 10 2 


6* 5 1 

6 7 8 

= 

6 7 8 

S 

12* 7 8 

-10 4 


-10 4 


-2* 0 4 
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/ iii-irtauci rn 


im/OmSSkA 


J\ (k ).UfW 2 uj>*s* (tytfi) jl 0 «? (/! uau*! if 3 ^ 12 ua 3 ^ V ( 7 ) 


a+b c+1 1 
b+c a+1 1 
a+c b+1 1 


=0 


. t^t 

; <ji Cufi! dl £x$Aj / SLLa, 


a+b a+b+c+1 1 
b+c a+b+c+1 1 


=0 


a+c a+b+c+1 1 


\m 

". (Jte’ <^3511 JjVI ijAsil 


0 gjtoli (uiu£) SLajLoiua ukfLSIf j jumLI& ’.' 

: U£ ? 4 wUi 

(J\ (a,b,c) ^iili Ji^vi 4iu»i ^au ji" 

jjc. jl 4JU1 jjfr jl 0 = oj% 6* f< 

0 = 3ia-4li ^ 2 U £ti (4^JdS! ^a) ji^ass |j| Bilal 

»& 6% (A-hiL^l Lwa) -7 UajS 4 ^%!j wJU J^Si lifj 

-7 1 

~7 = -7|l liSA Sjs^aJI 
-7 1 

£jla, sill A^alaii t -u^ a. dliSJ A Uajfl 5 SLJ 5 uaAJ*jf ^iS fj|j 

8 1 

8 = 8(1 ^ aJO^ll 
8 1 

ul^tAS^I XmJ/9 JJ3 0 = ’v ^ jj Cyji /1 JUisf 

3 9-2 


mJk& 

1 

CH 

=0 


2 8 7 



3 9-2 


it 

3 3-2 

-1 -3 5 

=3 

-1 

2 6 7 

(5) 

7 


(®) ^iLJ’l , v » tf j^taL&A qa (3) i£J j^JSut 4 C L. g»f jJ»*S 

A — 3 x 0 = 0 (5) 4Atdli||( uu«> 

fOQmlazemna U4M LXe/&o £d jo/^LcJI 












^ *■.- 

(UidJUfeil J«li> ft J&U U) : (j< £u2t /2 J 

1 -4 2 

=-42 -2 5 -1 

3 2 6 

/Jail 

1 -4 4 

=7 6 -15 6 (6)V^ 

3 2 12 

* JjV! i>aaJ! j^Ufr O - dj2*Sw» J4 p (7) 


7 

-4 

42 

-15 

21 

2 

* 


7 

-4 

42 

-15 

21 

2 


1 


7x2 


-4 2 

6 -15 3 
3 2 6 


( 6 ) 


=7 x 2 x (-3) 


1 -4 2 

-2 5 -1 

3 2 6 


=- 42 


1 -4 2 

-2 5 -1 

3 2 6 


dtllUl 4IJ»*lsJS (JA djI*SU (2) 


* ( 6 ) 


^lil! tJLall j^aUfr (>* <4j2^ J4e (-3) 


fa) 


5 4 
0 6 


=30-0=30 


(9-4) | 

: aUaall 


i m 


fb) 


-7 13 
13 -7 


=49-169-120 


fc) 


4 4 
3 3 


= 12 - 12=0 
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ha 




fd) 


fej 


1 "^0^> 
4c^ 

5 0 A 


y 1 

^ 0 "^A^Q-S+OH-l +0+0)~5+1 =-4 
5 ^ 0 


3 0 6 

4 0 7 

5 0 8 


=3 


0 7 
0 8 


4 7 

5 8 


+6 


4 0 

5 0 


=3 x Q-O+0=O (T Aa^Hj 


ff) 


2 5 4 

3 4 6 

4 6 8 


2 5 2 

3 4 3 

4 6 4 


■#A=0 (« h^alL) 


2J5 

M 4 ^A^(64+12O+72H|fe0*12O)^3. ; 

*4*6 ' ;: ' ; J 


fa) 


x+2y=0■ 
2x-3y=t ; 


■ * 1 *.4-: 2 ■ y 7- 1 .7^1 x - ijllpr Ai, (21 


A= 


1 2 
2 -3 


■#A=~3-4=-7 


Ax 

1 A 2 

2 \JJ 

Ay 


/Jftlf 


Ax= 


0 2 
1 -3 


■*Ax«0-2=-2 


Ay= 


1 0 
2 1 


•#’Ay=1-0=1 


x= 

y= 


Ax__~2_2 
A -7 ~7 
Ay __ 1 __ 1 
A ""-7~7 


fb) -3x~5y=-1 
x+6y=3 
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A- 


-3 -5 
1 6 


*A=-18-(-5)=-13 


44iJ|^l4J I LJjJk llM§ 

/j*Ji 


Ax= 


%= 


-1 -5 
3 6 

-3 “*1 
1 3 


*Ax=-6-(~15)=9 


■^Ay=-9-(-1)=-8 


Ax 9 


A -13 13 

Ay_ -8 _ 8 
X“^13~13 


(c) 2x=3y+4 
5y=-4x-1 


2x-3y=4 

4x+5y=-1 


2 

4 


A= 


2 -3 
4 5 


*A=10-(-12)=10+12=22 


Ax= 


Ay= 


-3 

5 


^►Ax=20-3=17 


2 A 
4 -1 


*Ay=-2-16=-18 


Ax _ 17 
A 22 


y= 


Ay.-18.-9 
“A" 22 11 


(d) 6L-7k=0 
4L+3k=0 


-3 

5 


4 
- 1 


-7 

3 


«UJxaII um& <-£jj /jail 
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A= 

%= 


}0m j4)I / bUM 
6 -7 


rv« 


i Ct mSk 9 


4 3 
6 0 
4 0 


*A=18-(-28)=46 
Ax= 


Ax= 

%= 


0 -7 
0 3 
8 0 
4 0 


0 -7 
0 3 

x=—=0 
46 

*#Ax=0-O=6 

Ay=G-Q=0 


(f) 

y =±=0 

46 


\jki«a ^jLuu oil <Lu3 £j\ 


Ax Q 
x=—=—=0 
A 46 


Ay=^y=JL=G 

A 46 


B-A" 1 x C 


ax+by=L 

cx+dy=k 


a b 
c d 


A= 


(a) x+2y=0 
2x-3y=1 


a b 


X 


L 


, B= 


, c= 


c d 


_y_ 


k 







A= 


1 2 
2 -3 
Af^-4=-7 


B= 


C= 


A“ 1= 


-3 -2 
-2 1 


1 

-7 


-3 -2 
-2 1 


3 2 
7 7 
2 -1 
7 7 


B=A 1 C= 

2 


X 


3 2" 
7 7 

0" 

_y_ 


2 

1 i\ 

1 


2 ' 
7 
1 
"7 


Clili^LdOAlU l| 1 7 i- .^au 


AJJaaI! uju& j ^Jnblf 




(b) B=A 1 C 
A= 


•3 -5 
1 6 


C= 


"3x-5y=-1 

x+6y=3 

B- 


0OO mlazemna LuJI buo^^Lo £0 x>AbxH 


















































^Iu4a2llwAkfliW uU^Upl f V1 

-3 -5 
1 6 


A= 


=-18+5=-13 


A 4 = 





6 

-5 

1 

"6 5 


13 13 

13 

-1 -3 


1 

3 




_ 13 

13_ 




6 

-6“ 


B= 


=A _1 0= 


13 13 
_1_ _3_ 
13 13 


-1 

_A 


X s - 


_9_‘ 

13 

A 

13 


A 

13 


y= 


A 

13 


(c) 2x-3y=4 
4x+5y=-1 


2 -3 
4 5 


C= 


4 

-1 


B= 








5 3 


2 -3] 

. i 1 

5 

3" 


22 22 

A= 

4 5 

=10+12=22 A =— 

A 

1. 2 


2 1 







_"Ti ii_ 


B= 


=A' 1 C= 


' A A 
22 22 

A 1 

_’ii ii 
17 
22 

A 

“it 


4 

-1 


X s 


17 

22 


y= 


-9 

ii 


(d) 6L-7k=0 
4t+3k=Q 


A= 


6 -7 
4 3 


A=18-(-28)=46 A' 1= 


C= 


1 


B= 


46 





‘ 3 

7 ' 

3 

7 


46 

46 

-4 

6 


-2 

3 




_23 

23. 


B= 


=A‘ 1 -C= 


1 A 

46 46 

A ^ 

‘23 23 
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W *£»|, 

iu afeUll ^Uui m 44*1 ii (3) 


x+2y=1 

3x+my=4 


A= 


1 2 
3 m 


=m-6 * O-shn ^ 6 


meR\{6] 


(a) x+y+z=1 
2x-y-z?=-1 
3x+2y+§z=2 


(ilfoUll 40^1 JaJ (4) 


(3x+2y=2 AuLaVI) 


>-1 


Ax= 


1x V 1 

3 - 2 x; 


1 1 1 

-1 -1 -1 

2 2 0 


1 A 


/cM 



1 ^A=|0-3+4)-(0-2-3)=6 


3 2 


•#Ax=0 o = -Ua*dl 6^ Sjauull j^aUxJS ojluu at (o) ^UJi u 


Ay = 


i 

3*2 ID* 


- 1 ^Ay=( 0 - 3 + 4 )-( 0 - 2 - 3)=6 

V 2 


Az= 


1 1 1 
2 -1 -1 
3 2 2 




■#Az=Q 


*= f = f =0 , y =^=|=1 , z = f =°=0 

A 6 A 6 A 6 


(bf -x+3y+z=0 
3x-2y-z=1 
x+y+2z=0 


A= 


-1 3 1 

3 -2 -1 
1 1 2 


=-1 


-2 -1 

1 2 


-3 


3 -1 
1 2 


+1 


3 -2 
1 1 
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=44+1 )-3(6+1 )+(3+2)=43 





0 3 1 


-2 4 


1 4 


1 -2 

Ax= 

1 -2 -1 

=0 

1 2 

-3 

0 2 

+1 

0 1 


0 1 2 








=zero-3(2-0)+1 (1 -0) : 

=-6+1= 


-1 0 1 


1 4 


3 4 


3 1 

Ay= 

3 1 -1 

=4 

0 2 

-0 

1 2 

+1 

1 0 


10 2 








-1 (2-G)-zero+1 (0-1 )=-2<1 s -3 


Az= 


■13 0 

3 -2 1 
1 1 \ .0 


=-1 


■2 1 

1 0 


3 1 
1 0 


+0 


f ; "!p 

1 1 


-1 (CM )«3{04 |+zerc^4 


' A 43~13 


_Ay = ^3_ = J_ 
A ”-13 13 


Az _ 4 _ “4 
X K -13“l3 


(c) 3x-2y-Z=3 
2x-y-Z=4 
x+y+Z=3 


3 x* 
2 

111 




4*\ 
1 1 


1 b ^A= : (- 3+2-2)-(-4~3+1 ) s: 3 




/J^l 


Ax = 


3 

3 1 1 



1 “#'Ax=f-3+6+4)-|8-3+3)=-1 


Ay 


3 . 3 


2 >x- 

r a A t 


3 3 



4 ^Ay=(-12-3-6)-f4-9+6)= i -22 


1 3 
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Az= 


^\ 2 x^ 3 ; 2 


m 


, * Az=( ‘ 9+8+6 )-(- 3 - 1 2- 1 2)=32 


.•■x =—=^=.1 Ay_-22_ 22 Az 32 

A 3 3 ' y a 3 T ' Z= T = T 


(d) i x --y+ 8 z=1 
2 3*4 

3x+y-z=-2 

6x-y+2z=G 



Az = 


1 

2 'x r x 1 i / v^ 

3 ^ A ^ f 0 + 3 » 3 )- f 6+1 + 0)=-2 




/jAlf 


/.x=^=J.^Z = .'L 4 -: 4 -. 2 

A 6 " 4 """ 6 X 7 ”*42 ”” 2 ? 
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liidU uUaU>iitVO 


*, a jk.xxij j L tl^SkJOk 


^=^I=.5x^=^° 
A 4 7 7 


Az n 7 0 4 -8 

Z=—=-2t—=- 2x—=-— 

A 4 7 7 


x-y+Z=0 

x+y+mz-0 

-x-y+7=1 


A 


Via 4*&l tfriUUM f#Ua*l Ja£ m fM ^ W 


1 N /tl 1 ?1 

1 "n^ / 4^ 1 -^A=(1 +m-1 H-1 -m-1) * 0 

r i |- 1 ^ 

^m+2+ns^0 ^2m*2^0 “K&*1 t£“-2 

m^-1 : <:.; .. ;!»?" 


/Jail 




■meR\{-| : V,/| : \ 

T^hii L.-. jjLfit J-. aywfijl (3U3j«i^fceyJkM (6) 


: { 


a 


c d 

c d 


a 1: fell 

a b 

c d 

* 

=ad-bc 


c d 
a b 


=bc-ad=-(ad-bc) 


a b 
c d 


c d 
a b 


x 0 1 

8 1-x -x 
X -1 1+x 


(x) 4 **£ aa^lj 4 * 22 H 4 taUM J* ( 7 ) 


=o 


x 0 1 

8 1-x -x 
X -1 1+X 


=o=a /Jail 


A=x((1 -x)(1 +x)-x)-0(8(1 +x)+x 2 )+1(-8-x(1 -x)) 
A=x(1 -x 2 -x)+(-8-x+x 2 ) 

A=x-x 2 -x 2 +x 2 -x-8 

A=“X 3 ”8 yAfO 


-x 3 -8=0 


:8*^X 3 =-8’#X--2 
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jIIa*# jAjf / diJ&f 




m 


I 

-2 0 1 
8 3 2 
-2 -1 -1 

! 

A = -2(«3 + 2)-0 ( | +1(-8+6) 

= 2 + 6 - 8 = 8 - 8=0 


3 -3 


1 - 

-7 7 

= 3 

-7 7 

1 1 


1 -1 


1 -1 
-7 7 
1 -1 


= 3 x 0 — 0 


: 4A&U m tiiiMAaM ge|£* |9l^Miy (8) 

i§! 4 o*^Ia 

(5) Aa-yaU, 


1 5 

6 

5 


5 

6 

5 

6 

0 

4 

= 6 

1 

0 

2 

3 

1 

2 


1 

1 

2 


15 

6 

6 5; 

0 4 

=3 

5 6 5 

2*0*4 

= 3x2 

5 6 5 

1 0 

3 

1 2 


1 1 2 


1 1 2 


=6 


5 6 5 
1 0 2 
1 1 2 


(jAjVI sJsjJall 


aMOdl) y«f#4 ftlA&iny *m£| (9) 


j^u^f uijkSl 


r~~^^-; -N 

jAf>lf J^nUjjAUI e^U U****lf m&I $# 

♦vAnrov*AA* «* - &>*fl «>§ - &y>ij - As^uif ^ : jjif 

♦VAmv*Av<*«&O hmM yji -Uu 

♦VA*o*r*nr - ♦vA*wort*n /J^yj* 

/ 
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llli 


* Wwxt J 

Xu*b^t £**?i 


L*Ii« 

ifilN jUi^l &>* 

iijuj a*i£j 


dtj^t ^ 

t«*&H3 3 jjj> stf* 
3Ga)t uUttUM 






olifo 1 cn^Tri inpm rugrp oncfim Gubcnsi 



ja[> 





* Vo » lol , y % ^ 0 <£®2> fSmrftrflfSrfcN 

‘V^ovorn^ 

Mspiiji uj j^> cmoSsLii wm , ij^OI 

Asmmx .JIM i=jj^ 1^1 min igcjuu cylaj s ipuQji 

I#u31aj| ^jUiI * liUDJI 













